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THE VALIDITY OF THE OENUS PILAIRA 

Robert S. Anderson 


Tke genus Pilaira, as established by van Tieghem,^ was recog- 
nized as closely related to Pilobolus, and as similar to that genus 
in the character of the sporangium wall, which is entirely cuti- 
cularized except for a ring immediately below the insertion of the 
columella. In Pilobolus, however, the sporangium is shot into the 
air at maturity, breaking at the noncuticularized ring. The rup- 
ture is caused by the iuereasing pressure of the contents of the 
sporangiophore and this pressure is con-elated with the cliaracter- 
istic swollen tip of that organ. In Pilaii-a, on the other hand, the 
sporangium, instead of being shot off, is merely raised by the 
lengthening of the sporangiophoi-e to a height of ten or twelve 
centimeters and then either falls off or is detached by contact with 
any foreign object. Four species of Pilaira are listed in Saccar- 
do’s Sylloge Pungorum. Fitzpatrick,^ however, in his recent 
treatment questions the validity of the genus, suggesting that the 
species described may have been based on abnormal developments 
of Pilobolus. In view of this statement it seemed worth while to 
re-investigate the matter. The studies were made in the myeolog- 
ieal laboratory of the State University of Iowa, under the direction 
of Professor G. W. Martin. 

Both Pilobolus crysiallinus and Pilaira anomala occur commonly 
on rabbit dung collected in the vicinity of Iowa City when placed 
in moist chambers. Each lot of d\ing was carefully ^vrapped when 
collected, and every pi^ecaution w'us taken to exclude contamina- 
tion. In most eases sporangia appeared in from two to five days — 
the Pilaira usually in two days, the Pilobolus in three or four. 

Small glass bottles were sterilized by holding them over an open 
flame for two minutes. A single sporangium was introduced into 
each bottle, which was then plugged with cotton and marked. 
Pilaira sporangia were taken from fresh cultures by means of 
flamed forceps filed to needle points. In the case of Pilobolus, new 
sterile covers were put on the culture dishes when the sporangia 

1 Ann. sd. aat. bot. (VI) 1 ; 51. 1875. 

- Th.e Lower Phyeomycetes. 253. 1930. 
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were mature; the sporangia adhered to these when shot off and 
could be transferred to the bottles by means of a flamed platinum 
needle. In all cases the sporangia were crushed and the bottles set 
aside in a window exposed to siuilight for one 'week. 

A dung agar medium was prepared as follows: a 250 cc flask 
was filled with rabbit dung, as much water added as it would hold, 
and the whole heated in the autoclave at 15 lbs. pressure and 
allowed to stand for 24 hours. The water, about 200 cc, was then 
filtered off, 3 gms. of agar added and placed in a liter flask plugged 
loo^ly with cotton. The large fiask seemed necessary to prevent 
the medium from boiling over. This flask was then put into the 
autoclave and brought up to 15 lbs. pres^^ure. The melted medium 
was poured into Petii dishes and resterilized. 

To make inoculations, 80 cc of water was added to an equal bulk 
of rabbit dung, the mixtui^e boiled and the liquid filtered off and 
lesterilized. Ten cc of this liquid vv'as added to each of the bottles 
containing crushed sporangia, and the bottles were shaken to insure 
complete distribution of the spores. They were then put into an 
incubator and kept at 36** C. for ten houi*s, after which tliey \vcre 
taken out and the contents of each poured into one of the Petri 
dishes containing the dung agar medium. After standing for 
twenty minutes the excess water was poured off. 

The following day two of the plates contained colonies of Pilaira 
developed from single spores. These were removed to a new Petri 
dish. Four days later typical Pilaira sporangiophores appeared on 
all the single spore cultures, and these were maintained without 
difficulty by transfei's. None of the Pilobolns spoi*es had germ- 
inated, however, so the process was repeated for Pilobolns, modify- 
hig the procedure by putting the bottles in the incubator for vaiy- 
ing periods ranging from four to twenty-four hours. Seven days 
later Pilobolns sporangia appeared in a plate which had been left 
in the incubator for eight houi's. Unfortunately it was contam- 
inated and the Pilobolns was therefore not secured in pure culture, 
but the esidence seemed to point clearly to the conclusion that the 
two genera wore distinct. 

To test the matter in a different way, a rabbit was procured and 
dung from his pen was put into moist chambers to determine 
whether either Pilaii'a or Pilobolns was present. As neither ap- 
peared after seven days, the pen was caiefuily cleaned and a few 
spoi*angia of Pilobolns were put on a piece of lettuce which was 
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fed to tlie rabbit. Dung was collected from the pen during the 
suceeding twenty-four hours and placed in Petri dishes. With 
very few exceptions, each piece developed numerous Pilobolua 
sporangia and no Pilaira. A second rabbit was isolated in a dif- 
ferent pen and tested for one week with negative results. Then 
Pilaira sporangia were fed on lettuce and the dung deposited 
during the next day cultured. Copious growths of Pilaira de- 
veloped, but no Pilobolus. 

In culture Pilobolus occasionally produces sporangia which 
somewhat suggest those of Pilaira (fig. 2) but this resemblance is 
purely superficial. The sporangia are alwaj's shot off. Since the 
two genera are constantly distinct in cultuin and since the feeding 
experiments showed no trace of intei-mediate forms it is concluded 
that the genus Pilaira, as defined bj’’ van Teighcm, is uiU]ueation- 
ably valid. 



DESCRIPTION OF PLATE 

All figures x 22. 

Pig. 1. Pilolohis crystalUaus. Typical spoiangium and tip of sporangiophoie. 

Pig. 2. Pilolohis crystalUnus, Aberrant sporangium, with lower portion as in 
Pilaira, but borne on a typical swollen spoiangiophore. 

Pigs. 3-S. Pilaira anomala. Showing variation in sporangia. 




THE OEXERA OF THE DACRraYCETACEAE 

G. W. JIartix and M. C. Fisher 

The familj" Daerymycetaceae was established by Brefeld in 1888 
(2) to inelnde those tremellaeeons fiuigi in which the matnre 
basidia are furcate, the cylindrical base giving rise to two thick 
branches, often called sterigmata, but which are better referred to 
as epibasidia, each of these being tipped bj’^ a true sterigma and a 
spore. The family itself is adequately characterized by its dis- 
tinctive basidia, but within the familj’ the generic distinctions 
are by no means clearly defined. Because of that fact it seems 
desirable to present a kej’ to the genera which seem worthy of rec- 
ognition, with brief comments on these. 

Many of the Fungi included in the family have long been 
familiar. In the Systema mycologiaim and Elenchus fungonm 
Fries mentions several genera and a number of species, but because 
of his relative neglect of microscopic characters they are not co- 
herently grouped. Tulasne (12) was the first to demonstrate the 
peculiar characteristics of the basidia of the group but did not 
propose taxonomic readjustment. Brefeld, in erecting the family, 
regarded it as the lowest familj' of the Autobasidiomyeetes, recog- 
nizing, however, its close relationship with the Tremellaceae. 
Patouillard (10; rexmited the family, as the Caloceraeeae, with the 
tremellas. I'usts and smuts, in his group Heterobasidieae. Hen- 
nings ( 6 ) follows Brefeld, but most later writers, including Coker 
(3,1. Eea (11). Bourdot and Galzin (1), and Killermann (7), have 
adopted Patouillard 's view. In Gaumann and Dodge (5) the 
family is regarded as constituting an independent order, coor- 
dinate with the Cantharellales of tlieir treatment, both greups 
being derived independently frem the Ascoeorticium group. It is 
not our purpose to discuss at this time the arguments offei’ed in 
support of these various viewpoints, since all recognize the dis- 
tinctness of the family itself. 

The following key is intended to make possible the recognition 
of the nine genera which seem to be fairly clearly definable: 
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a. Fructification broadly effused, tliin; surface smooth; waxy when moist .... 

1 Anhytidia 

a. Fructification pulvinate, cupulate or more or less pUeate and erect b 

b. Sessile, or with a root-like base immersed in the substratum c 

b. Erect, narrowly attached, usually stipitate and pileate d 

c. Discoid or pulvinate, often becoming cerebriform; attached by a point or 

more or less rooted 2 Xhjcrymyces 

c. Cupulate; tough gelatinous; spores large, becoming many-celled; hymenium 

inferior 3 Ferns Jonia 

d. Erect, subulate, simple or branched; hymenium covering entii'e exposed 

portion, hence stipe practically lacking 4 Calocera 

d. Stipitate and pileate e 

e. Pezizaeform; stipe short, thick, gelatinous except at base, which is fibrous; 

cortex of swollen, capitate cells; hymenium superior 5 Heterotextiis 

e. Not pezizaeform; stipe tough; cortex not composed of swollen, capitate 

cells f 

f. Pilena subglobose or flattened as in Dacryniyces g 

f. Pilous not as in Daciymyces h 

g. Stipitate or substipitato, the white fibrous, tough stalk separating into 

branches and deeply penetrating the substratum 6 I>itiola 

g. Stalk tough-gelatinous, cylindrical, not deeply rooting; head flattened 

- 7 Dacryopsis 

h. Gelatinous, with a stout stalk and a swollen morcliclla-like, usually conical 

hymenophore 8 D aery omit m 

li. Tough or cartilaginous; spathulate or cupulate; hymenium unilateral, in- 
ferior; stem more or less lateral 9 Gnepiniopsis 

1. Arrhytidia Berkeley 
Hooker’s Jour. Bot. 1:234. 1849. 

In configuration of Hie hymenium, this genus is similar to Cor- 
ticium among the Hyuneniales. Berkeley’s diagnosis is very un- 
satisfactory. He believed the genus 1o be close to Menilius. He 
sent a portion to Fries, liowevcr, and the latter (Novae Sjunbolae 
Mycologicae p. 114, 1851) noted its relationship to Daeiymyces. 
This is confiimed by Lloyd (Mye. Writings 6: 899, 1919), who 
sa^v the type in Europe. 

In 1885 Cragin published tlie genus Oeraeea (Bull. Washburn 
College Lab. Nat. Hist. 1; 82). Cragin ’s diagnosis was copied in 
the Journal of Mycology, 1 : 58, the >same year, and this is often in- 
correctly cited as the place of publication, f -ragin’s name has been 
generally adopted, but his diagnosis is no better than Berkeley’s, 
and since Berkeley’s name was validly published, and the material 
upon which it was based has been verified by Fries and by Lloyd, 
Arrhytidia is clearly to be preferred. Cragin ’s type has apparent- 
ly been lost. 
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The only specimens available to us for study are those distributed 
by Krieger as Ceracea aureo-fulva Bres., Fungi saxonici 1909. This 
material is characterized by a verj' flat, irregularly discoid fructifi- 
cation, the di^ mostly less than a centimeter in diameter, but often 
much larger, up to 10 cm., the larger growth being apparently by 
confluence. The attachment is by a central point, the rest of the 
lower portion merely appressed to the substratum and following 
its iiTegularities. Von Hohnel regards it as the same as Dacrymyces 
conflums Karst. However, the texture is waxy, not gelatinous, 
and the spores are 1-septate, both of which characters suggest 
Arrhytidia. A typical Arrhytidia would undoubtedly be more 
broadly attached. 

2. Dacbvmyces Nees ex Fries 
Syst. Myc. 2:228. 1823. 

Nees wrote Dacryomyces and his spelling has commonly been 
adopted. Fries, however, maintained his spelling in several later 
works, suggesting that the change was intentional, and since it is 
not etymol(^eaIly incorrect, this usage should be followed. 

Daerymyees is the best-known genus of the family and includes 
several of our commonest species. Nevertheless, the limits of the 
genus have not been clearly defined, and it has been confused 
with Pem.sjonia, Heterotextus, Ditiola and Dacryopsis. Most de- 
scriptions allude to the pileus as completely covered by the hy- 
menium. This is incorrect, as the free portions which are not ex- 
posed to the air are always sterile. This is well brought out in 
the discusmon and illustrations of PMier (4). Since the attach- 
ment is always naiTow, the lower portion of the hymenophore is 
always contracted at the base, which may be a mere point of at- 
tachment or may merge into a fibrous, root-like portion, but 
neither stem nor root are sharply delimited, as in the other genera 
named. Once the characters are understood, it is usually easily 
distinguished from aU but Ditiola. 

3. Femsjonta Pries 
Summa Veg. Scand. 341. 1849. 

The original description is as follows: “Cupularis, gelatina 
firma distenta, heteroplaca, subtus villosa, disco erasso discreto 
gelatinoso laevi, sfporophbris immei'm monosporis, sporis seceden- 
tibus.” 

Emphasis is here placed upon the eup-like character and the 
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smooth, gelatinous hymenium. Later writers, in discussing the 
genus, have emphasized the large spores, which before germination 
become divided into 12 to 20 or more cells. The cup-like fructifica- 
tion suggests Heterotextus, from which genus it is separated, 
however, according to the descriptions, by the lack of a firm, stem- 
like base, the absence of the capitate cortical hairs, the inferior 
hymenium and the large multi-septate spores. Istvanffi’s figure, 
in Brefeld, shows a peziza-like base with a distinct Tnargin, and 
the hymenium superior. BuUer (Res. II, p. 165) publishes a 
photograph in which the margin is less apparent, and states that 
the hsunenium is always directed downward. Our diagram is 
based on his statement and photograph. The cortex is evidently 
distinct from the interior, but Lloyd, who knew Femsjonia and 
establidied Heterotextus, thought them distinct. We have seen no 
examples. 


4. Caloceba Pries 
Syst. Myc. 1:485. 1822. 

Clearly diagnosed in the original description, although placed 
between Clavaria and Geoglossum, since Pries paid little attention 
to microscopic characters. Tulasne seems to have been tiie first to 
point out its true relationships (12). Usually spoken of as stipitate 
but Pidier has shown that our common species, C. cornea, is prac- 
tically stemless and we assume that that is true of other members 
of the genus. In any event, the erect, narrowly attached, subulate 
fructifications are easily recognizable. 

Calocera striata, as illustrated by Istvanfli in Brefeld’s treat- 
ment, has a distinct stalk and a swollen, long-conical head marked 
with longitudinal striations, strongly suggesting Dacryomitra 
pusilla as illustrated by Tulasne, and if not that species, would at 
least seem to be congeneric with it. 

5. Heterotextus Lloyd 
Myc. Writings 7:1151. 1922. 

The distinctive cortical cells characterize this genus satisfac- 
torily, and it is not likely to be confused with any other after 
microscopical examination. Very old basidiocarps became highly 
d^quescent and suggest old fructifications of Dacrymyces, but 
even in such the cortical hairs persist. The genus has been dis- 
cussed in a recent paper by Martin (9). It is there stated that 
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the hymenium is probahlj* inferior. Professor Paul P. Shope of 
the University of Colorado, who has collected a typical species 
abundantly, informs us that in his experience the hymenium is 
always superior. 

6. Ditiola Fries 
Syst. Mye. 2:169. 1823. 

As oiiginally described, this geniis was placed with more or 
less gelatinous Ascomycetes, following Bulgaria. In the Elenchus 
fungorum 2 ;17, 1828, note is made of its possible dacrymycetaceous 
affinities. The best-known sfpecies, D. radicata, has been studied 
by Lindau (8) and his treatment and figures are usually copied. 
It is undoubtedly close to Dacrj'myees, differing in the more 
globose head and the short but firm stalk which merges into a 
usually branching, deeply-penetrating root. 

7. Dacjbvopsis Massee 
Jour, of Mycologj’ 6 :180. 1891. 

This genus is like Daciynnyees in the character of its head, but 
it has a stalk resembling that of Dacryomitra but tougher and 
more cylindrical, which is little or not at aU rooted, as contrasted 
ndth that of Ditiola. There has been a tendency in recent years 
to discard this genus, merging it with Ditiola and Dacryomitra, 
but we believe it should be retained pronsionally, pending further 
study, as stated by Fisher. The citation Grevillea 20:24, 1891, 
sometimes given for the genus, is incorx'ect, as this is merely a 
copy of the earlier publication in the Journal of Mycology. 

8. Dacbyomitra Tulasne 
Aim. Sei. Nat. Bot. 5 ser., 15 :217. 1872. 

Based on a species, D. pusilla, described and illustrated as erect, 
8-10 mm. tall, with a gelatinous stem and somewhat swollen, 
elavate, conical pileus. The latter is marked by broad, shallow, 
longitudinal, anastomoshig rihs. A second .species, D. glossoides, 
was described by Brefeld (2) as hartng a broadly conical or 
rounded head, with much more pronounced ribs, giving it a strik- 
ingly morehelloid appearance. His species is much larger, attain- 
ing over 30 mm. in height. The drawing by Istvanffi accompany- 
ing Bref eld’s description is the illustration of the genus commonly 
reproduced. Brefeld also notes that the spores of this genus be- 
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come 3-scptate before germination while those of Calocera become 
1-septate only, but the value of such a character as a generic dis- 
tinction in the present family is distinctly subordinate. Bourdot 
and Galrin say the head may bo either morchelloid or smooth, 
which again raises the question of the distinction between this 
genus and Dacryopsis. Note also the comment on Calocera striata. 

We have not seen authentic specimens, although a small form 
occasionally collected in Iowa may belong to this genus, but the 
illustrations and descriptions of Tulasne and Brefeld seem to 
justifj' the retention of the genus as well as the segregation from 
it of Dacryopsis. 


9. Gukpiniopsis Pat. 

Hymenomycetes, d ’Europe 159. 1887. 

This is the genus to which Fries’ name Guepinia is often applied. 
Fries, however, foxmded the genus on the large funnel-shaped form 
often knowm as Gyroccplialus rufiis which has longitudinally sep- 
tate basidia; hence Guepinia is a genus of the TremeUaceae, and 
Guepiniopsis must be used for those gelatinous fungi with basidia 
of the dacrymycetaceous tji)e commonly refen*cd to Guepinia (see 
Martin, 9). 

Fisher (4) has recentlj’' studied the two species occurring in 
Iowa, G. spatJivIarius and G. elegans. The tough gelatinous, al- 
most nibbery consistency of the pileus, the definite stallc and the 
shai*p delimitation of the hymenium to the inferior side of the 
pileus make this genus easy of lecognition. 

Doubtful genera 

The genera Apyi'enium, Oollyria, Myxomyeidium, Hormomyces 
and Cladosterigma are listed as doubtful genera by Killermann 
(7). Of these, Myxomycidium Massee is said to be merely a pen- 
dent Calocera. The others are probably not to be included in the 
Daerymycetaeeae. 

Daciyopsella v. Hohnel is an Hymenomycete, as shoAni by an 
examination of the type collection. 
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All %ure5 diagranunatio to show relation of hymenium, hymenophore and 
stipe, if present. 

Fig. 1. Ceraoea aureo-fulva Brea., xlO. 

Fig. 2. Daorymyces deliquesce ns Fr., xl7. 

Fig. 3. Femsjonia luteo^alba Fr., x5, Diagrammatio section based on de- 
scriptions and illustrations of Brefeld and Buller. 

Fig. 4. Calocera cornea Fr., x 12. 

Fig. 5. Meterotextus alpinus (T.&E.) Martin, x5. 

Fig. 6, Ditiola radioata Fr,, x6. After Lindau. 

I^g. 7. Bacryopsls nuda Massee, xl2. 

Fig. 8. Dacryomitra glossoides Bref., x2. After Brefeld. 

Fig. 9. Dacryomtira pusilla Tul., x5. After Tulasne. 

Fig. 10. Chiepiniopsis spathularius (Fr.) Pat., x6. 

Fig. 11. Gvepiniopsis elegans (Fr.) Pat., x 6. 
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A MORPHOLOGICAL STUDY OF CERTAIN 
SPECIES OF TREMELLA 

Alpha Mae Looney 

This study was suggested by the great confusion existing in the 
Tremellaceae and particularly in Tremella, its type genus. The 
tremellas have never received adequate attention, a circumstance 
due probably to the fact that it is only during or immediately 
after wet weather that their fructifications are conspicuous, these 
structures at other times drying to mere films or at most shrivelled 
skeletons of the forms assumed under moist conditions. Although 
the fructification produces spores only when in an expanded state, 
the wood-inhabiting mycelium is active for a much greater part 
of the time and a number of these fungi have been suggested as 
important wood-rotting organisms. 

The genus Tremella, so named by Dillenius in 1741 because of 
its soft, tough, quivering texture, was conceived in a very wide 
sense. Pre-Fiiesian authois generally included in it nostocs, 
lichens, tubercularias and even Gymnosporangium. Their des- 
criptions, deplorably scanty, are practically useless except when 
accompanied by illustrations. Bulliard, however, gave full de- 
scriptions, accompanied by unusually satisfactorj’- illustrations. 
Though many of the forms he included in the genus are not now 
regarded as tremellas, he did have an idea of the great variation 
possible within the species. Persoon (25) in 1801 excluded 
aquatic forms as algae. He retained twenty-five species, most of 
which are now placed in other genera, and divided them into four 
groups, the division based wholly on form. Albertini and Schwein- 
itz (1, 1805) and Martins (20, 1817) made unimportant mod- 
ifications of Persoon ’s grouping. By the time of Link (17, 1833) 
the genus had been fairly well cleared of the obviously erroneous 
inclusions. He provides a useful synonj’-my. 

Fries (13, 1823) put into more logical form the work of his pred- 
ecessors. His classification was largely on the basis of form and 
texture. By the exclumon of Exidia, Naematelia, Hacrymyees, 
Ag 3 rrium, and Hymenella from the genus Tremella it was gi’eatly 
narrowed; even so, it included a number of foreign species and 
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synonyms. The genus was divided into three tribes: Hygrom- 
itroideae (stipitate and expanded into a head), with ono species; 
Mesenteriformes (eaespitose, foliately expanded, flaccid, naked), 
with five species, and Cerebrinae (pnlpy-gelatinous, turgid, at 
first suheompaet, pruinose with spores) , with six species. Eds sub- 
division Corj-ne, synonomous with Persoon’s Acrospermum, in- 
cluded eertaiu species regarded as helotiums by Persoon. The 
other subdi'V’ision, Phyllopta, included forms parasitic on living 
fungi, and is, according to Fries, related to Selerotium. 

Thirty years after this work of Fries came that of the 
Tulasnes. In 1853 L. R. Tulasne published obseiwations on cer- 
tain tremellaeeous forms (28). Though his taxonomic conclusions 
were fallacious in some cases, his accurate observations, clear dis- 
cussions and drawings make this a work of fundamental impor- 
tance. 

Brefeld (5, 1888) recast the genus on the basis of spore shape. 
After separating species of Exidia, UlocoUa, and CraterocoUa, the 
last two genera created by himself, only “round-spored” forms 
remained. Naematelia was included in Tremella. Brefeld is re- 
garded by many as the great morpholc^st of the Tremellales, con- 
sequently, his taxonomic following is very extensive. It appears, 
however, that many points emphasized in his taxonomic decisions 
are of tittle or no significance. 

Winter (29, 1884), using Fries’ generic classification, with some 
modifications, retained the di\’isions Cerebrinae and Mesenteri- 
formes; his Tuberculiformes, small erumpent forms, and Crus- 
tacea, flat fructifications, seem both to have been segregated from 
Cerebrinae. Winter did not separate forms with separate conidial 
fructifications. 

The work of A. P. Morgan (21, 1888) of Ohio, territorially 
limited and with only brief descriptions, is of significance only as 
one of the first attempts in this eoimtry to classify the Tremellaceae 
of a particular area. 

Berkeley and Curtis did little of critical nature with the trem- 
ellas. The same might be said of Cooke, whose work was not suf- 
ficiently accurate and thorough to be of value. He followed Brefeld 
in his classification. 

The work of Patouillard (23, 1900) has been unduly neglected 
in this country. He adopted Karsten’s Ditangium for forms with 
separate conidial fructifications. He included Naematdia in 
Tremella and divided the genus into (A) Foliaceae, with erect, 
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varioxi&ly contorted lamellae, (B) Cerebrineae, with obtuse and 
contorted veins on the surface, (C) Cmstaeeae, expanded and with 
smooth surface (e.g. T. nucleata), and (D) Tubercnliformes, mi- 
nute fructiflcations appearing as rormd or flat tubercles. 

In America, in the last twenty years, a number of mycologists 
have studied the Tremellales. Gilbert (14, 1910) presented de- 
scriptions, discussions and a history of the group as represented in 
Wisconsin, accompanied by a most excellent bibliography. Coker 
(8, 1920), of North Carolina, worked on the species of his state. 
Burt’s notes (7, 1921) on the Tremellales are very accurate. 
Idoyd’s voluminous notes, resulting from an extenave examination 
of native and foreign species, have never been compiled. Martin 
and Huber (19, 1927) treated all species of Tremella known at 
that time from Iowa. 

Of the modem European mycologists, four should be considered 
in connection with their work with the Tremellales. Rea’s treat- 
ment (26, 1922) of the genus Tremella is not especially notable. 
In addition to the usual subgeneric divisions, Foliaceous, Cere- 
briform, Crustaeeous, and Tubercular, a fifth, characterized by a 
firm, hard nucleus, accommodates naematelias. 

The taxonomic arrangement given by Bourdot and Galzin (4, 
1927) is probably the best for the genus Tremella, the genus here 
including Naematelia as one of the four subdivisions, the other 
three being Mesenteriformes, Cerebriformes, and Tubercnliformes. 
The descriptions of the species are the result of careful research. 
Furthermore, the number of species considered is great enough to 
permit the application of the key and descriptions in countries 
other than France. 

KiUermann, in Engler and Prantl, 2 ed. Vol. 6 (1928), in his 
treatment of the genus follows Brefeld in including Naematelia 
and recognizing the separate genus Craterocolla. He divides 
Tremella into six sections, Cruslaceae, Cerebrinae, Mesenteri- 
formes, Tubercnliformes, Claviformes, and Phaeotremella, the last 
division to accommodate Rea’s dark-spored Phaeotremella pseudo- 
foliacea. 

The standard work of Saccardo, even though it is only a com- 
bining of the results reported by other investigators, must be con- 
sulted frequently, but with caution. 

Neuhoff (22, 1931) provides a critical key to the European 
species of Tremella, recognizing nineteen species and listing a 
number of additional species he regards as doubtful. 
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It ■will be observed in a review of the literature of the gentis 
Tremella that the progress can be divided into rather definite 
steps; after the early confusion, when various foreign forms such 
as algae, imperfects, lichens, etc. were included, came, beginning 
nith Persoon, the attempt at organization, excluding the most ob- 
viously foreign members, and finally ■with the Tulasnes and Bre- 
feld, the use of baadial and spore measui'ements and descriptions 
to further delimit and organize the genus. While comparatively 
little intensive research has been done on Tremella, the genus has 
gradually been defined until today it possesses at least some de- 
gree of hom(^enity. Now that classification is on a more funda- 
mental basis than habit characters and texture afford, it appears 
that comparative stability within Tremella and related genera may 
soon be achieved. However, if the varying responses of particular 
species under different circumstances were to be observed, it is 
probable that many of the present specific boundaries would fall. 

I have attempted, in the two discussions following, to make the 
work as accurate as possible and to base it, so far as facilities per- 
mitted, on objective standards. Colors d^ribing the specimens 
are to be found in Eidgway’s Color Standards. A camera lucida 
was used in making the drawings, all from material under the oil 
immersion lens and lOx ocular at the uniform magnification of 
1600x In selecting subjects for the drawings and measurements, 
an attempt was made to include the forms appearing most com- 
monly ■within an individual specimen. Though it was not always 
possible to interpret all hymenial structures observed, drawings 
of them have been included for reference in future research. It 
is hoped that the history included in this introduction and the tw'o 
discussions following may be of assistance to others attempting to 
meet the problems encoimtered in the genus Tremella and other 
related genera. 

The work has been done in the mycologieal laboratory of the 
State Universitj' of Iowa under the direction of Professor G. W. 
ilartin. 


Tremella frondosa and Tremella foliacea 
Both Coker and Lloyd express doubt w’hether frondosa and 
foliacea are distinct; I attempt to offer proof of their probable 
sjTionomy. 

Tremella frondosa, a common ^eeies, has been described by a 
number of authors. All agree substantially as to habit of growth, 
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greater diversity of opinion occurring as to color. It is believed 
by all except Cooke that -with age frondosa becomes darker, ap- 
proaching black. Disagreement exists as to the color of the 3'oung 
stage, which is described as j’-ellow or i*eddi&h j’-ellow, fleshy brown, 
tawny and russet. Cooke describes it as j’ellow, growing pale. In 
material used for this study I found only one specimen which was 
not bearing spores; in color it ranged from cinnamon buff to honey 
j’ellow, which may or may not mean that the young stage is really 
lighter. I find little or no correlation between size of spores and 
color of specimen, and it is doubtful if there is much, if any, cor- 
relation between size of spores and size of fructification. 

The spore measurements reported by unassociated workers are 
extremely inconsistent. Sehroeter reports 5-7 p, Bourdot and Gal- 
zin 7.5-10 X 7-9 p, Martin and Huber 7-9 p, Rea 8-10 p, Coker 
5.5-7.7 X 6-10.5 p, Brefeld 10-17 p*, Cooke 7-12 p and Neuhoff 7-10 
X 7-9 p. My o\vn data, 3.5-7.5 x 5-10 p, include the greater part 
of these figures. Saceardo and Cooke alone call the spores globose, 
Rea subglobose, Coker, and Martin and Huber, spherical to diort- 
oval or broadly oval, Brefeld pyriform to globose, Bourdot and 
Galzin elliptical to subspherical, all of them apparentlj' deseiibing 
the same diape. I find the spores to be broadly oval to subglobose. 

Few basidial measurements are given. Saceardo and Cooke 
describe the basidia as globose and 15 p in diameter. Bourdot and 
Galzin record them as 14:-18-2'1 x 11-12-18 p, Neuhoff as 16-20 
( — ^24) X 12-18 p. Coker calls the basidium pear-shaped, and 
ranging from 7.7-9.3 x 11-15 p, with a few reaching 18 p. My 
own measurements, 7.25-14.8 x 8 6-16 p, include those of Coker, 
but the upper limits of those of Bourdot and Galzin have not been 
approached by several microns, thox;gh it is not doubted that such 
a divergence is easily possible. 

Much misunderstanding exists concerning Tremella foliacea. 
Some authors recogmze it as a species distinct from Tremella fron- 
dosa, some place it in a different genus, Ulocolla, and still others 
conmder it synonymous with T. frondosa. 

Tremella foliacea of Persoon’s original description was a caes- 
pitose, concave (Peziza-like), undulate-plicate, cinnamon red form, 
crinkled at the base, each individual measuring one inch in diam- 
eter. He describes the substratum merely as rotting tranks. He 
considered T. mesenteriformis a synonym, citing in Bulliard's 

* Neuhoff <Bot. Archiv. 8:263, 1924) points out that Brefeld ’s measnremenfs 
ore always too lai^, due to errors in the scales he used. 
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Plate 406, figs. A and posdbly a, which are very Edmilar to the 
illustrations of T. frondosa. 

The indefiniteness of the original description makes it impos- 
sible to say whether or not Fries has misinterpreted T. foliacca, 
as conceived by Persoon. Fries describes the species as dull rufous, 
lobes undulate, with furrows connate at the base, an autumnal 
form from one to two inches high and appearing on old fir, pine, 
and birch trunks. The importance of the concave character, given 
by Persoon, but not mentioned by Fries, can be determined only 
by examination of type specimens, if such exist 
In T. frondosa, his own species, Fries describes a very large 
caespitose form with gyrose undulate lobes and plicate base. As 
opposed to T. foliacea, it is fiim, pallid yellow, and is reported on 
oak and beech. This would not of itself establish a new species. 

With no basidial or spore characterization by Persoon or Pries, 
T. foliacea is subject to varied interpretations. The descriptions 
by Bourdot and Galzin and Rea agree in most points. To Bourdot 
and Galzin the species is brownish- or flesh-red, becoming lighter 
with age, undulate-suleate, base plicate, 3-10 cm. in height and 
approaching roundness, the basidia nearly hyaline but becoming 
umber-brown and measuring 10-14 x 13-16 the spores ovoid, 
spherical, 6-9 x 8.9-13 p. Rea, however, records the spores as glo- 
bose and 5-7 p. 

To Bourdot and Galzin T. frondosa is lighter, more yellowish 
than T. foliacea, slightly larger (5-12 cm.), on beech and hohn 
oak. Neither spores (eUiptical or subspherical, 7-9 x 7.5-10 p) nor 
basidia (11-12-18 x 14-18-24 p) differ significantly. However, they 
do not record brown basidia for T. frondosa. Rea finds greater 
differences in bright, T. frondosa, 10-12 cm., beginning at the 
upper limits of T. foliacea. This relatively greater size, 8-10 p, 
is true also for the globose spores, which agree with those of Bour- 
dot and Galzin. 

It is highly probable that Bourdot and Galzin and Rea do not 
describe two species, — only different expressions of T. frondosa. 
I have found the brown basidia, as reported by Bourdot and Gal- 
zin, but I cannot, from data available, regard those specimens con- 
taining them as anything other than variations of T. frondosa. 

Tremella foliacea, in the sense of Bresadola, as quoted by Coker, 
varies from hj'aline-saeeharine to fleshy-isabelline with umber 
violet, 4-8 cm. in height and width, spores globose and 7-10 x 7-9 
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|i, jTist beyond the figures by Rea, and the basidia 14-16 x 16-18 n, 
beginning at the upper limits of measurements by Rea, and Bour- 
dot and GaMn. He finds this species on Larix and Abies. 

A new genus, UlocoUa, was established by Brefeld, on the basis 
of rod-^aped conidia produced at the ends of the germination 
tubes of the spores, to include Esddia sacchanna and Tremella 
foliacea, with the latter possibly only a variety of the former. 
This TI. foliacea Brefeld described as of the color of brown sugar, 
but darkening with age, lighter and sterile below, margins folded 
or the entire surface furrowed, the baddia and spores like those 
of an exidia, the spores being reniform and measuring 5-6 x 10-12 
I*- 

T. frondosa, to Brefeld, was a large tough-gelatinous tremella 
with distinct irregular ear-like lobes, weak red-yellow to chestnut 
brown in color, darkening with age, spores pear-shaped or globose 
and 10-12 p., and found on both coniferous and deciduous wood. Ob- 
viously, Brefeld has two distinct species, but since the form he 
describes and figures as UlocoUa foliacea agrees in practically no 
respect either with Persoon's original description of T. foliacea 
or with that of Fries, one can hardly believe him justified in his 
synonomy. It seems also that he has interpreted T. frondosa too 
narrowly. 

Cooke and Saccardo foEow Brefeld in recognizing U. foliacea. 
Cooke, though agreeing essentiaUy with Brefeld, describes the 
fructification as caespitose, 5-8 cm. broad, undulate, with plicate 
base, flesh or cinnamon, spores and conidia as described by Bre- 
feld. 

Cooke believes T. frondosa to be a large caespitose form reach- 
ing 15 cm. in diameter, with gyi’osc undulate sui'faee, plicate base, 
color yellow growing palEd, not darker as Brefeld states, the 
spores globose and 7-12 p, the globose basidia 15 p. 

Saccardo has merely combined the data of Brefeld and Cooke, 
except to note that U. foliacea occurs on fir, pine, and birch. He 
gives also for T. frondosa Schiueter’s spore measurements, 5-7 p, 
as well as those of Brefeld. 

Gilbert describes T. foliacea as a form 2-5 cm. in height and 
2-10 cm. in diameter, pinkish cinnamon, rarely deep brown, plicate 
base, with lobes so thick that a specimen can rarely be eaUed 
foliaceous, spores and conidia as given by Brefeld. His figures, 
like his description, resemble very closely Exidia recisa. Gilbert’s 
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description of T. frondosa is very indefinite. Ho finds it to bo an 
extremely variable form, ranging in color from clear yellow to 
reddish brown, the lighter forms being the smaller. This species 
occurs most frequently on oak and may become 10-12 cm. in height 
and 25 cm. in length. 

Lloyd suggests that possibly no distinction exists between T. 
frondosa and T. foliacea, except that the latter is supposed to be 
darker. He finds the hjTnenium the same, the spores hyaline, 
globose, usually 8 ^ but some beyond 12 p, and the basidia brown, 
varying greatly. Llos’d believes that T. froiidosa, in the original 
sense, was only a lai^e T. foliacea , — a commendable conception. 

Coker, too, doubts, that a distinction can be made between T. 
frondosa and T. foliacea. However, his description of T. frondosa 
does not accommodate smaller and lighter forms previouslj’’ seg- 
regated. His new species, T. aspera, includes forms distinguished 
from T. frondosa by larger spores (7-10 x 7-9 jx) and much larger 
basidia (16-18 x 14-16 (i), crumpled, thicker, less simple and less 
perfect lobes, more tender structure and darker color. 

Neuhoff recognizes both species, agreeing essentially with the 
characters given for them by Bourdot and Galzin, except for the 
establishment of the variety sv/ccina to include those smaller, red- 
brown forms of foliacea found on coniferous wood and having 
brown basidia. He notes that the variety and the species are con- 
nected by transitional forms. 

When one recognizes the importance of the study of basidia and 
spores, it becomes apparent how nearly impossible it is to dis- 
tingui^ between T. foliacea and T. frondosa, as described by the 
original authors, particularly with the great variation given for 
T. frondosa. Only by study of the type herbarium specimens can 
the distinction, if there is one, be establitiied. 

Taking into account the previous work on these two species and 
the data from specimens examined, TremeUa frondosa may be 
characterized as follows: 

TremeUa frondosa, the laigest species of the genus, may attain 
a height of nine centimeters or more ; it is commonly elongated »ti< 1 
slightly wider than high. The base of the fructification is laterally 
flattened and greatly elongated; the conspicuous furrows or pli- 
cations, gyrose at times, are very close together at the base, becom- 
ing spread, branched, and less distinct as they progress upward, 
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disappearing in. the lower half or fourth of the lobes arising from 
the base. 

The lobes, frequently greatly contorted and fused at points with 
associated lobes, may be large, thin, undulate, with ruffled or only 
shallow scalloped margins, or there may be, even on the same 
fructification, coarse ridges which form a low, gyrose mass. The 
margins or even the entire free portions of the lobes are usually 
lighter than the body and certainly than the base of the fructifica- 
tion. This lighter portion, frequently cinnamon or clay color, may 
be as pale as cinnamon-buff or honey yellow. The base of the lobes, 
typically between Mars brown and Front’s brown, may be nearly 
umber, olivaceous brown, tawny, or russet. One specimen studied 
was a clear homogenous chestnut color. The base is always very 
nearly or quite black. 

The basidia vary in shape from a somewhat compressed form, 
with the tranation from hypobasidium to epibasidium abrupt 
(Pig. 8,d), to the comparatively slender oval or obovate basidium 
wth a gradual transition from hypobasidium to epibasidium (Pig. 
4,b). In size the hypobasidia range from 7.25 (i to 14.8 n in width 
by 8.6 |i to 16 [1 in length. The ratio of width to length, as 
estimated from averages of basidial measurements of each speci- 
men, ranges from 1:1 to 1: 1.4. Since there is much variation 
in size and outline of basidia, these characters cannot be used as 
diagnostic characters except in connection with other characters 
also. In the specimens studied the gradations between the basidial 
types, as well as in the size of spores, and the external characters, 
harmonize to the extent that one can do little other than call them 
all Treniella frondosa. 

The spores are broadly oval to almost spherical or with one 
slightly fiattened side (Plate I) ; the large muero is displaced some- 
what toward the flattened side. Though the spores show a remark- 
able range in size, the gradation is perfect. The width ranges 
from 3.5 p. to 7.5 n, the length from 5 p to 10 p, the ratio from 1 :1.1 
to 1:1.7. Though the range is great, other characters of the in- 
dividuals are such as to tie them all definitely into a single species. 
The spores, like the basidia, vary from hyaline to pale yellow, the 
contents usually evenly and finely granular, very seldom with lai^e 
globules. 

Prom the examined material labeled T. foliacea no conclusions 
can justly be drawn. Only fragments were available ; they appear 
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much like the typical frondosa. The basidia, however, are out- 
standing in their cream and finally deep yellow or decided brown 
color. Frequently they are home at the tips of much enlarged 
stalks (Fig. 12, a, b). They range from 8.5-15.5 |x in width by 10- 
19 p in length. The yellow or brownish yeUow spores range from 
4.5-6.8 p by 7-9 p. The specimens studied for T. foliacea appear, 
from basidial and spore characters, to represent only a variation 
of T. frondosa. 

At present it does not seem possible to prove that T. foliacea is 
only an expression, — environmental, age, or otherwise — , of T. 
frondosa. The descriptions of Persoon, Fries, Cooke, Bourdot and 
Galzin, Rea, Saecardo, Brefeld, Lloyd, Gilbert, Coker, Neuhoff, 
Martin and Huber, and specimens from both Europe and America 
have been reviewed in the investigation of this point. Though I 
feel that they fumi^ less than absolute proof, I find much evi- 
dence for the synonomy of the two species. 

TremeUa lutescens and Tremella mesenterica 

Among modem mycologists doubt has arisen that Tremella 
lutescens and Tremella mesenterica are distinct species. Coker rec- 
ognizes only T. lutescens, but he presents no evidence in support of 
his decision. The purpose of this treatment is to offer proof of the 
qmonomy of the two species. 

As diagnostic characters habit, color, and texture have always 
been important in distinguishing between the two species. The 
season of appearance was emphasized by early students, but today 
it is disregarded; basidial and spore measurements are now con- 
mdered veay important. 

In the sense of Fries and other very early mycologists, Tremella 
mesenterica Retz., is a simple, aseendii^, gjTose, plicate-undulate, 
smooth, tough, orange fructification appearing in winter and par- 
ticularly in spring. Cooke later adds that the spores are shortly 
ellipsoid and 6-8 p. in diameter. Brefeld believes T. mesenterica 
a flatter, soft form with the lobes forming reticulate folds and the 
spores 10-12 p. 

The indefinite descriptions of earlier students have resulted in 
hopeless confusion among modem workers who have failed to ob- 
serve the extreme variability in the form of the fructification. 
Bourdot and Galzin find T. mesenterica to be smaller and more 
nearly foliaceous than Rea indicates; otherwise their descriptions 
are essentially the same, regardless of the slight non-conformity 
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in basidial and spore measurements. Bourdot and Galzin find the 
spores to be ovoid or spherical, 7-10-12 x 6-9-10 n and Rea broadly 
elliptical, 13-14 x 7-8 [i, the basidia 15-20 x 10-18 ji and 15-20 x 
J2-18 n respectively. 

Among the recent American mycologists Gilbert, Lloyd, Martin 
and Huber, and Coker have worked on the species. Only in spore 
measurements does noticeable difference of opinion appear. Martin 
and Huber report the spores as measui'ing 12-14 x 8-10 n, includ- 
ed in the measurements of Botirdot and Galzin and Rea. Gil- 
bert agrees with Cooke in spore measurements (6-8 p.), while Lloyd 
finds the spores to be ovoid and 6 x 8 p. Only Lloyd reports 
basidial measurements, 14 p. 

Persoon recognized the species T. mesentetica, but he described 
the new species T. lutescens to accommodate those forms resembling 
T. mesenteiica except that they are paler, much softer, and appear 
in the autumn; Pries described it more fully as eaespitose, with 
lobes crammed t(^ether and later connected, the fructification al- 
most fluid in consistency, and whitish yellow in color. 

Cooke, agreeing with previous conceptions as to habit, color, and 
texture, adds that the globose spores of T. luiescens measure 12- 
15 p, four microns above the measurements for T. nmenterica. 
Brefeld, in disagreement with Cooke, considers T. hdcscens the 
larger form. He adds also that the fructification when young is 
orange, but with age it becomes paler, even clear and crystalline. 
The basidial measui’ements given by Brefeld agree with those re- 
ported by Cooke, and begin at the upper limit of those of T. 
mesenterica. 

T. lutescens in the sense of Bourdot and Galzin is slightly larger 
than T. meseni erica, definitely foliaceous, much paler — sulphur or 
very pale citron cream, almost hyaline when very moist, the spores 
possibly slightly longer, 10-11 (-22) x 7-10 p (T. tnesenterka 7-10- 
12 X 6-9-10 p) and the basidia 12-25 x 16-18 p (T. mesenterica 
15-20 X 10-18 p). Rea finds about the same difference in the two 
species except that T. lutescens is much smaller. The spore meas- 
urements are the same as those given by Bourdot and Galzin and 
little different from those given by Rea for T. mesenterica. The 
basidia range somewhat larger for T. lutescens, 19-25 x 17-18 p 
(T. mesenterica 15-20 x 12-18 p) ; Bourdot and Galzin find a 
greater range of basidia, but the upper limits are the same as those 
of Rea. 
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Gilbert distinguishes between T. mescnlerica and T. lulcsccns by 
the form and change in color, with T. mesenterica more brain-like 
and growing paler, and T. lutescens more mcsenteiy-like, becoming 
more yellowish. Gilbert finds the spores of T. lutescens subglobose 
and much larger (12-16 ji) than those of T. mesenlerica (6-8 |a in 
diameter). Lloyd finds no difference in the two species except 
that one, T. lutescens, is very pale yellow ; his ^ore measurements 
(6 X 8 n), like the basidial (14 p.), are not sufficiently extensive. 

Martin and Huber have deseiibed T. lutescens as composed of 
hollow capitate lobes, rather firm, with the globose or broadly oval 
spores 6-9 p. Martin now believes the two species are only different 
expressions of the one, T. lutescens. 

T. lutescens to Coker is a lobed mass with many of the larger 
lobes hollow, color pale to clear orange, firmly gelatinous, and with 
the spherical to short elliptic spores measuring 6.3-9 x 7-13 p. 

Neuhoffi, like Bourdot and Galzin, finds the spores of lutescens 
(10-16 (-20) X 8-12 p) to be slightly larger than those of mesenterica 
(6-10 x7-10 (-12 p) ) ; he reports the same relationship in respect to 
the basidia (lutescens, 15-20 x 18-25 p and mesentei-ica, 14-20 x 
12-18 p). Though Neuhoff’s conception of the two species agrees 
in important particulars with that of Bourdot and Galzin, he 
diffei*s in i*egarding mesenterica the lai’ger and more deliquescent, 
less stable of the two species. He states that no conidia are pro- 
duced in lutescens. 

After an extensive, critical re^uew of the literature and micro- 
scopic examination of specimens. I can recognize only one species, 
Tremella lutescens. The species is extremely variable. In color 
it ranges from practically hyaline through cream, baryta yellow, 
Naples yellow, buff yellow, warm buff, cinnamon buff, honey 
yellow, through the brilliant deep ehi’ome, cadmium yellow, capu- 
cine yellow and orange, up to the intense hlars yellow. The most 
frequent coloration ranges from deep chrome or cadmium yellow to 
eapucine yellow or orange. 

The form assumed is dependent upon age and position on the 
limb. The fructification first appears as a tiny pale button, which 
grows into a thin lobe gathered at the base and often cupped ; this 
stage is extended to form a linear, ribbon like series. As growth 
progi-esses folding appears in the upper part of the fructifi.cation. 
The form of the mature fructification is determined by position on 
substratum, those appearing dorsally being more or less cerebri- 
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form, and those appearing ventrally or laterally tending to grow 
upward, adhering to the bark, the free surface with the usual 
configurations, the adnate surface characterized by gyrose stria- 
tions. In all forms there is a striate or sulcate area above the 
point of attachment beyond which the fructification quickly as- 
sumes a cerebrifom-gyrose, or even more or less foliaeeous char- 
acter. 

On account of this variation in the form the fructification as- 
siunes and the fact that the fimgus begins fruiting quite early, 
it is obvious that measurements of habit are practically worthless. 
I have I'eeord of friuting bodies from 3 mm. to 5.5 cm. in height, 
while a resupinate form spreads laterally 7 cm., and extends 3.5 
cm. from point of origin directly out to the tip of the primary 
procumbent lobe. 

Ordinarily the fructification is gelatinous, even deliquescent, 
but one finds specimens which apparently have been dried before 
their decline and, on being soaked, appear brittle and homy. 
Fresh conidial forms and declinhig specimens, which are common- 
ly neai*ly or entirely hyaline, am extremely watery in consistency. 

TremeUa lutescens very early begins the production of conidia. 
The forked and branched conidiophore (Fig. 24) bears conidia 
winch range from spherical and 2-3 p in diameter to elongated 
forms with a length two or three times their width. It is difficult 
to draw a line between the larger conidia and certain other hy- 
menial structures which are very confusing. One finds a great 
many globose surface bodies supported by an elongated inflated 
cell (Fig. 22c) with the greatest diameter nearly approaching or 
exceeding that of the supeiior struetiu’e; others .show simply a 
heavy wall about the whole trith no surface constriction, yet a 
distinct dividing line exists (Fig. ISf). Agaui, one finds a much 
inflated cell supporimg the smaller globose end cell (Pig 22e). 
A branch may bear two spore-like bodies on opposite points (Pig. 
21c). Chains of somewhat enlai^ed and rather elongated heavy- 
walled cells (Pig. 17b), sometimes with clamp eoimeetions, are fre- 
quently seen. There are also large bodies approaching the size of 
basidia (Pig. 22f), commonly hyaline, though sometimes contain- 
ing protoplasm that has occasionally divided longitudinally (Pig. 
22g), much as do basidia. 

I have no suggestion as to the significance of these hymenial 
monstrosities. In them one can find a reasonably convincing trans- 
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ition from conidia to basidia, and this may be the proper intei-pre- 
tation, especially since they appear, for the most part, in an area 
intermediate between the eonidial and the basidial regions and 
amidst the basidia. 

Within a single hymeninm one finds much variation in shape 
and size of basidia. There is a perfect gradation from the some- 
what elongate basidia (Fig. 16a) with a ratio of 1:1.4 (of average 
width to length) to those slightly compressed (Fig. 17a) with a 
ratio of 1 :0.89. In width they range from 12 to 27 n and in length 
from 12 to 18 p. However, the variation as gathered fi’ora the 
averages of the individual specimens would bo 13 to 21.5 p for 
width and 15.6 to 23 u for length. In color they vary from hyaline 
to distinctly yellow. 

The spores (Plates II, III) vary from subspherical to obovate, 
broadly elliptical, and ovate. In width they range from 6 p to 
12.5 p and in length from 8.5 p to 15.7 p. Expressed in averages 
the range would be from 6.7 to 10.5 p in width by 9 to 13.2 p in 
lengtii, which probably includes the more frequent sizes. In color 
the spores may be hyaline, light cream, or rather a decided yellow. 

Paraffin sections (Fig. 27) show that the cavities within the 
fructification are produced by lobes falling over. Wliere a lobe 
touches another part of the fructification coalescence occurs to a 
certain extent, yet leaving an appreciable open area which usually 
displays at least some of the peculiar hymenial structoes previous- 
ly described. However, it appears probable that some hollowness 
may result in older parts of the fructification from the breaking 
down of interior h 3 T>hae. 

I have found no justification for retaining the two species. 
After a study of the forms assumed at different stages of develop- 
ment, I find it almost certain that what most author's refer to as 
T. lutescens is either a young or late foim of T. mesenterica, as 
ordinarily described, or can be explained as a response to environ- 
mental conditions. No true distinctions can be established on rel- 
ative size, spores, and basidia, for no sufficient agreement exists. 
I have found in a single collection all variations from the pale 
youi^ forms through the orange cerebriform or prone lateral 
forms, to the soft, pallid deliquescent stage. Fries indicates that 
Tremella lutescens may be described as foliaceous and T. mesen- 
terica- cerebriform, but I have seen specimens which were partially 
foliaceous, some areas remaining cerebriform. Furthermore, with- 
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in a single specimen I have found a range of spore and basidial 
measurements sufficient to indicate both T. lutescens and T. mesen- 
terica as reported. 

After a microscopic examination of a great number of specimens 
of a single species, it becomes apparent that the seeming disagree- 
ment in spore and basidial measurements reported is not to be 
taken too seriously. The spores are to be considered somewhat 
longer than broad, — diortly ellipsoid, ovoid, occasionally spherical. 
Some authors report only one dimension. Considering the shorter 
dimension one finds most authors agree substantially. Neither in 
the basidial data is appreciable disagreement reported; most seem- 
ing discrepancies are practically negligible. 

With the results of this study in mind, I caimot consider sub- 
stantial the differences between T. lutescens and T. mesenterica, as 
described by Fries. Consequently I am combining the two species. 
Since the name lutescens appears first in Fries Systema Mycolo- 
gicum, a pedantic application of the International Eules of No- 
menclature requires that this name be used. However, in modem 
literature it is the descriptions of T. mesenterica that apply to the 
brilliant orange, usually cerebriform phase most commonly collect- 
ed ; hence, much confusion would be prevented by the retention of 
this name. Furthermore, it seems indeed unfortunate to apply to 
this tremella, brilliant and substantial the greater part of its ex- 
istence, an utterly inappropriate name, which has always been 
associated with a pale, washed-out, yellow, deliquescent form, which 
proves to be the declining or unusual environmental expression of 
the species. However, if the taxonomic system, is to be relieved of 
its present confusion, a strict following of the International Eules 
is necessary, even though in some cases, as this, such strictness may 
bring about inappropriate naming. 
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PLATE I 


Tremella Frondosa and T. Foliacea 

All figures of microscopic details diawn with camera lucida at a magnifica- 
tion of 1600 diameters, and reduced to 800 diameters in reproduction. 


Fig. 

1. 

a. W. M. 

704. 

Fig. 


O'. W. M. 

154. 

Fig. 

3. 

L. 61. 


Fig. 

4. 

L. 62. 


Fig. 

5. 

G. W. M. 

154. 

Fig. 

6. 

L. 67. 


Fig. 

7. 

L.65. 


Fig. 

8. 

M. B. G. 

H. 59652 

Fig. 

9. 

G. W. M. 

159. 

Fig. 

10. 

L. 60 


Fig. 

11. 

M. B. G. 

H. 60496 

Kg. 

12. 

G. W. M, 

. 148. 


Pig. 13. L. 44. 


a. basidium; b. spores. 

a.-b. basidia; c. spores. 

a. e. basidia; d. spores. 

a.-b. basidia; c. spores. 

a. basidia; b. spores. 

a.-b. basidia; c. tip of epibasidium; d. 
spores. 

a. basidium; b. spores. 

a.-e. basidia; f, tip of epibasidium with 
young spore attached to lateral ster- 
igma; g. spores. 

a.-b. basidia; c. spores, 
spores. 

a.-c. basidia; d. spores. 

a.-b. basidia (brown) raised above the 
hymenial layer on stalks; c.-d. bas- 
idia of usual type; e. chlamydosporo 
(f) f. spores, 

a.-b. bamdia; c. swollen anastomosing 
hyphae tipped by basidia-like cells; 
d- peculiar dark hymenial structure 
which by division shows a relation- 
ship to the basidia. 
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PLATE II 

Tremella Lutescenr 

All flares of microscopic details drawn with camera lucida at a magnifica- 
tion of 1600 diameters, and reduced to 800 diameters in reproduction. 


Fig. 14. 

M. B. 

G. H. 

57664. 

a-b. basidia; c. spores. 

rig. 15. 

M. B. 

G. H. 

60627. 

a-b. basidia; c. peculiar hyuioiiial stiuc- 
ture; d. spore. 

Kg. 16. 

L. 71 


a. basidium; b. spores. 

Fig. 17. 

M. B. 

G. H. 

59655. 

a. basidium; b. bcavy-walled Alanieut in 
the hymeniuin; c, spores. 

Pig. 18. 

Dav. 

215. 


a. basidium; b-f. hymenial structuies; g. 
spore germinating by conidia; h. 
spores. 

Fig. 19. 

M. B. 

G. H. 

5062. 

a. Alament in the hymenium; b. basi- 
dium; e. spore. 

Kg. 20. 

Dav. 

648. 


a. basidium with surrounding eonidia-like 
bodies ; b. basidium ; c. spores. 

Kg. 21. 

B. 

G. H. 

57685. 

a. oidia; b-c, hymenial structures; d. 
spores. 




PLATE III 

Tremella Lutescens 

All figures of microscopic details drawn with camera lueida at a magnifica- 
tion of 1600 diameters, and reduced to 800 diameters in reproduction. 

Pig. 22. M. B. G. H. 5355. a-b. basidia; c-e, h-j., swollen hymenial 

structures j f . vesicular hymenial 
structure,* g. vesicular structure in 
which contents have divided ; k. 
thick-walled hymenial filament; 1-m. 
spores. 

Pig, 23. If. 63, a-b. basidia; c. conidiophore and coui- 

dia; d. spores. 

Pig. 24. G. W. M. 395 conidiophore and conidia. 

Pig. 25. M. B. G. H, 19435. conidiophore and conidia. 

Pig. 26. M. B. G. H. 56591. a. vesicular hymenial structure ; b. heavy- 

walled hymenial filament; c. spores. 

Pig. 27. Section of mature fructification: 

conidial area stippled; 
vesicular area in lines ; 
basidia present, lines and circles. 
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THE STRATIGRAPHY ANT) J^ALEONTOLOGY 
OF THE GILIMORE CITY FOR]\[ATION 
OF IOWA 

INTROnUOTlON 

Limestone of supposed Kinderhook age has long been known to 
be exposed in western Humboldt and easteni Pocahontas counties 
in north-centi'al Iowa. The surface exposures of this limestone 
are few and usually more or less obscured by overljdng glacial 
drift. It has been only within the last few years that extensive 
quarrying in the region has ex])osed considerable sections of the 
limestone. IMost of the fauna with which this paper deals was 
collected in tw'o of these quarries which are located about one mile 
northwest of Gilmore City, Iowa. The term Gilmore City is here- 
by proposed for the inck formation lying uneonfoimably below the 
St. Louis limestone in the vicinity of Gilmore City, Iowa. 


LOCATION OF THE AREA 

The exposures of the Gilmore City formation arc confined to 
two localities. The most impoifant are located in western Hum- 



Figure 1. Known, areas of exposure of the Gilmore City and Alden formations 

in Iowa. 
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boldt Comity alon^? the Des Moines River valley and in the ad- 
jacent highland to the south of the river between Humboldt and 
Gilmore City. The best exposures of the formation are in the Gil- 
more City quamdes which are located in the southwest portion of 
Sec. 25, T. 92 N., R. 31 W., in Pocahontas County. The other 
exposures in Pocahontas County are located within a few square 
miles ill the immediate vicinity of Gilmore City. 

The second locality in which this formation is exposed is in 
Hardin Comity along the Iowa River in the vicinity of Alden. In 
this area the exposures are limited to about five miles of the river 
valley. 


PREVIOUS WORK 

The first work in the area was done in 1870 l)y White^ for the 
Iowa Geological Survey in which he reports * 'subcarbon if erous’^ 
limestone of Kinderhook age along the Des Moines River near 
Humboldt. The St. Louis limestone which is also exposed in this 
region was considered by White to be of Kinderhook age. The 
exposures in Pocahontas County at the site of the jircsent quarries 
at Gilmore City also were visited, and it was predicted that at some 
future time the rock would be an important source of lime. 

In 1899 T. H. Macbride^ limited the areal extent of the Kinder- 
hook rocks in this region by recognizing that they were overlain 
by St. Louis limestone. In this report, for the first time fossils 
were listed from the oolitic limestone at Humboldt, A fauna was 
collected from an exposure in the southern portion of the city of 
Humboldt vv^hicli, after conference with Weller, Maebride i^eferrcd 
to the St. Louis limestone. In the light of present studies, it has 
become apparent to the writer that this material represents a zone 
neai’ the upper portion of the Gilmore City formation. 

To Sardeson® of Minneapolis should go the credit for completing 
the first detailed piece of work in the area. Sardoson recognized 
that the fauna of the Humboldt oolite is not exactly like the fauna 
of the Kinderhook of the Mississippi Valley, and he arrived at the 
conclusion that it might represent a westem invasion. Sardeson 


the geological survey of the State of Iowa: Iowa 
Geol. Survey, voL 1, p. 218, 1870. 

9. P^123^lt99^' Humboldt County: Iowa Geol. Survey, vol. 

ror^^tions Of Humboldt, Iowa: American 
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remained until very recently the only worker who realized that 
this fauna was not the typical Kinderhookian fauna of the Upper 
Mississippi Valley. However he apparently followed Macbride 
and Weller in interpreting the fauna of the St. Louis limestone, 
when he eollocled fossils from the exposure of supposed St. Louis 
limestone in Mr. Peckham’s quany in the southeastern portion of 
the city of Humboldt and referred them to the St. Louis limestone. 

In the report on the Geology of Pocahontas County, Macbride* 
mentioned that Kinderhook limestone is overlain by the St. Louis 
Umestone in the eastern portion of Pocahontas County. At the 
present time no exposures of the St. Louis limestone are known 
in Pocahontas Coxinty. 

In 1906 Beyer and Williams''* refer to the St. Louis limestone 
overlj'ing the Kinderhook limestones in Humboldt and Pocahontas 
counties. Many of the exposures of limestone considered to be of 
St. Louis age in their report are now knovni to belong to the upper 
zones of the Gilmore City formation. 

In the report on the Mississippian of Iowa by Van Tuyl® the 
possibility of eon-elating the Humboldt oolite with the Alden lime- 
stone of Hardin County was suggested. The fauna of the Hum- 
boldt oolite was considered to be Kinderhook in age but no direct 
correlations were made with the type Kinderhook section of the 
Mississippi Valley. 

In 1932 the ivriter’' eoi-related the Gilmore City limestone with 
the Alden limestone of Hardin County and removed the Gilmore 
City foi-mation from the Kinderhook on the basis of the sharp un- 
eonfoi-mity which separates the Alden limestone fi*om the under- 
lying Kinderhook beds near Iowa Palls. 

In the present report the Gilmore City limestone is regarded as 
a Kinderhook formation lying unconformably on the youngest 
member of the Hampton foi-mation of Iowa and beneath the earliest 
strata referable to the Osage series. 

♦ Macbride, T. H., Geology of Pocahontas County: Iowa Geol. Survey, voL 
15, p. 227, 1905. 

® Beyer, S. W., and Williams, I. A., Limcbtonc Quarries of Iowa: Iowa Gcol. 
Survey, vol. 17, p. 425, 1906. 

<■ Van Tuj'l, F. M., Mississippian of Iowa : Iowa Geol. Survey, voL 30, p. 99, 
3 .^ 22 . 

7Laudon, L. R., Stratigraphy of the Kinderhook of Iowa: Iowa GeoL Stit- 
yey, vol. 35, p. 417, 1932. 
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TOPOOEAPIIY AND I)RA1NA(}E 

The area of exposure of the Oilmovc (Mty formal ion lies entirely 
within the drift plain of the Wiseonsin 0 lacier. The area around 
Gilmore City is a rollin{> plahr with little relici’. In the immediate 
vicinity of Gilmore City the drift mantle, overlyiiu' the bed rock, 
is very thin and at the site of tlie two main (piaiTies at Gilmore 
City the bed roek is essentially at the surface. 

The Wiseonsin drift plain of this area is cut by two branches 
of the Des Monies River. These rivers have cut shallow, compara- 
tively wide, valleys in the drift .uid throughout the distance from 
Bradgate to Humboldt, the west fork of the livcr flows essentially 
on the upper surface of the Gilmore City formation. From Rut- 
land to Humboldt the river has cut a shallow valley into tlie upper 
portion of the foimation, producing low clifls on the outside of 
the meanders. South and cast of Humboldt the only exposures 
visible on the bank of the river are of later age 

GENERAL GEOLOGY 

The formations exposed in the Gilmore City area are confined 
to two geologic periods. The Gilmore City formation is the oldest 
horizon exposed in the region and consists almost entirely of gray, 
white, or blue cross-bedded limestone. It is unconformably over- 
lain by the St. Louis limestone, arid the contact of the two is usual- 
ly leached. The St. Louis fonnation consists of bxwn dolomite 
at the base followed by gray brecciated limestone. Occasional 
lenses of shaly blue or given ssindstone are to be found in the lower 
portion. 

The St. Louis limestone is unconformably overlain by shales and 
sandstones of Pennsylvanian age. Several exposures showing the 
contact of the two formations may be seen along the Des Moines 
River valley near Humboldt. 

ACKNOWLEDGMENTS 

To one great student in the field of crinoidal stnieture, the 
writer is forever indebted. Almost ail of the spare time through- 
out one complete year was spent by the late Professor A. O. Thomas 
of the State Univei’sity of Iowa in study and in preparation for 
study of many of the specimens ■which are figured in this report. 
The writer owes almost all of his traming in the field of ciinoidal 
structure to Professor Thomas. To those who knew Dr. Thomas 



aiLMORE ( TTY FORMATION 


9 


COMPOSITE MISSISSIPPIAN SECTION OF \OW< 



J i^uu 2 Comp >sit< Mississippi in s(cti<m of Town 


and knc^^ of his mtdist mteiest m eiinoids, this lepoit 'v\ill mean 
moie 

Ml C T Kohn, paleontologist and geologic aitist for the Mid- 
Contiiient Oil Coipoiation ol Tulsa, diew all of the illustrations 
'which appeal in the plates of this itpoit Thiough t\\o years of 
stud\ Ml Kohn has become an excellent student of cimoidal striic- 
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THE GIUMORE CITY FORMATION 
The best exposures of the Gilmore City formation are located 
in the quarries of the Northwestern States Portland Cement Com- 
pany and the Pennsylvania Dixie Cement Company about one mile 
northwest of Gilmore City. At the present time the thickest sec- 
tion consisting of 57 feet of limestone is exposed in the northwestern 
comer of the Pennsylvania Dixie Quarry and is here designated 
as the tjqre section of the formation. The uppermost beds of the 
formation are missing from this section, due to erosion, but are 
well exposed along the Des Moines River in the vicinity of Hum- 
boldt. The lower portion of the formation is not exposed in Iowa 
and is known only from well borings. 
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TYPE SECTION 
GILMORE CITY FORMATION 



IMfC^IONC I U,HTCiRV, THIN BCDDED, OOLITIC, NUMEROUS 
JOlNlo AND SOLUTION CHANNEL j FILLED WITH GREEN 
HAL t POORL't FObSILIFEROUS HUMBOLDT OOLITE 
FAUNA. 'CNAmOPHYLL UM ZONE 


LIMESTONE- GRAY, VERY MASSIVE^ CROSS BEDDED, 
SLIGHTLY OOLITIC, FOSSILS VERY MUCH 
FRAGMENTED, FOSSILS MORE ABUNDANT NEAR 
BASE. “STREPTORHYNCHUS ZONE ' 


LIMESTONE- GRAY TO SLIGHTLY GREEN, 
INTERBEDDED WITH GREEN MARL. 

VERY FO35ILIFER0U5*RHODOCRINU5 ZONE* 


DOLOMITE- BLUE TO GPEEN, SOFT, 
SHALY, SOME GRAY LIMESTONE, 

^ WEATHERS BROWN, VERY 

FOSSILIFEROUS.'RHYNCHOPOBA ZONE 


LIMESTONE -GRAY,LnnHOSRAPHlC; 
BANDED, CARRYING A BROWN 
^ LIMESTONE MEMBER IN BASE, 
A AND A BROWN SHALY LIME- 
1 STONE MEMBER IN TOR 1 
1 NO FOSSILS collected. 


!Figure 3. Type section of the Gilmore City formation. 
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LITHOLOGIC CHARACTER 

The formation as exposed in the (Lhnore ('ity <iunTrios has heen 
divided into definite lithologic and Xamial zones to aid in localins^ 
faunal homons \iithin the formation and to aid in ('orrelalion with 
other sections -within the region. 

The Gilmore City formation is essentiallj a pure white soft often 
oolitic limestone It vanes from very massive to thin beds and 
is often cross-bedded It is usually bedded with soft green shale. 
Minor amounts of blue dolomite occur at definite horizons. In 
general this foimation is one of the most consistently white lime- 
stones of Iowa. It may be_ readily identified in well sections be- 
cause of its distinctive lithology. 

The following zones arc established as divisions of the type sec- 
tion in the northwe.st comer of the Pennsylvania Dixie Quarry at 
Gilmore City. They are based mainly on lithology and fauna. 



Figure 4. Photograph of the type section of the Gilmore City foimation. 
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Lowermost Zone (UminTnod) : The Pennsylvania Dixie Company 
opened a lowei* horizon in the quarry late in the summer of 1931 
which has not as yet bo(‘n well studied. At the present time no 
fossils have becji colled ed from this horizon, aiid because of this 
fact no name is ])r(>posed for it. This zone may be readily dis- 
tinguished from others in the formation of its distinctive lithology. 
The major portion consists of delicately l)andcd gray semi-1 ithogra- 
phie limestone filled with large masses of calcite. Banding in the 
limestone is in some cases parallel to the bedding and in others 
definitely concentric. The basal lodge of the zone consists of brown 
limestone and the upper portion of soft brown dolomitic limestone. 

The Rkynchopora Zone: The Khynchopora zone is named for the 
fossil brachiopod Rkynchopora cooperenniH which occurs very 
abundantly throughout the hoiizon. This form is not restricted 
to this one zone in the formation and is used only because it is 
present in large numbers in the zone. 

The Rkynchopora zone consists of about 5 feet of blue soft marly 
dolomite. There are usually three portions to the zone: a lower 
very soft dark blue layer, a central hard gray limestone layer, and 
an upper lighter blue dolomitic layer. This upper blue layer is 
usually harder, thinner bedded, and carries more lime than the 
lower blue layer. This zone would make an excellent datum plane 
in the formation becaUsSe of its distinctive color and lithology. It 
is exposed only in the quarries at Gilmore City. 

The Rliodocrinus Zone: The Khodocrinus zone is named for the 
variety of species of Rhodocrimis which occur abundantly through- 
out the entire horizon. The genus Rhodocrimis is not confined to 
this horizon, but it is rare in others. This zone might well have 
been named for a number of forms which occur in the crinoid 
fauna; RJwdooinus however was chosen because of its abundance. 

Lithologically the Rhodocrimis zone consists of hard gray lime- 
stone ledges which are often slightlj'' oolitic. The beds, which 
average about one foot in thickness, are bedded with soft green 
marl. It is rather sharply defined beneath by the soft blue dolo- 
mitic layer. It grades into the overlying Streptorhynchus zone and 
may be differentiated from it only by the fact that the Utreptor- 
hynchus zone is more massive. The Rhodocrimis zone is about 8 
feet in thickness. 

About 95 per cent of the crinoids which have been taken from 
this formation were found within the Rhodocrimis zone. The lime- 
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stone surfaces upon which these crinoids were Toimd were very 
uneven and filled with pockets of green marl. The <*L*inoids when- 
ever found \v(‘re occupying depressions on the surface of the lime- 
stone and w’cre protected by soft green marl. The ])reservation 
of the crinoids has apparently been due to ‘'clouds’’ of silt that 
settled occasionally in the limestone depositing sea. They were 
apparently buried rapidly with very little distuibance due to the 
action of the waves and currents. 

The l^trcptorJnjnclui<i Zone: This zone is named for the fossil 
braehiopod Stt epforhjjnchus nigino^a which occurs fairly abun- 
dantly in the zone. The zone as a whole is not paiticularly fossil- 
ifei‘ous. Life was prolific at the time of deposition of the sedi- 
ments in this zone but the action of the waves and currents more 
or less completely fragmented the forms. ^lr( piorhynchua occurs 
more commonly at this horizon in the formation than at any other. 

The zone consists of 18 feet of very massive, slightly oolitic, 
cross-bedded limestone. The lower ledges varj^ between three and 
five feet in thickness. In general the zone becomes progiessively 
more thin-bedded tow^ards the upper portion. It also becomes less 
cross-bedded and less fossiliferous tow^ards the upper portion. It 
is bounded below by the comparatively thin-bedded Bhodocrinus 
zone. It grades into the overlying CyathophyUum zone and may 
be distinguished from it only with difficulty. The CijailiophijUum 
zone is thinner bedded and much less fossiliferous. 

The Cyathoplujlliim Zone: This zone is named for a long slender 
species of Cyathophyllum which occurs consistently throughout the 
zone. In one particular bed near the middle of the zone it occurs 
in almost reef-like numbei‘s. 

This zone consists of about 20 feet of gray, thin-bedded, pure, 
oolitic limestone. The material is ahvays irregularly bedded and 
usually much fractured and jointed. Along the Des Moines River 
from Rutland to Humboldt the limestone appears in a much less 
fractured form. Where w^eathering has not softened this limestone, 
it is veiy difficult to obtain fossils. 

THICKNESS OP THE P0E:\IATI0N 

The entire thickness of the Gilmore City formation is not exposed 
in Iowa. The maximum section of approximately 57 feet is exposed 
near the northwest end of the Pennsylvania Dixie Quarry at Gil- 
more City. The maximum thickness of exposed sections in the 
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vicinity of ITain])oldt aloni* tho Dos J\loiucs River is never over 
20 feet. 

The ex])osinv of the Aldoii liTnestone in the quarry at Aldeii on 
the Iowa Rivei* shows only feet of limestone. Core drilling in 
this region however has shown that the formation reaches a thick- 
ness of over 100 feel. 

Greater thickness of the Gilmore (hty formation is found to the 
south and west from the typo section at Gilmore City in the deep 
well sections of Towa. At Fort Dodge the foimation is 220 feet 
in thickness. At Gowrie 280 feet of strata may he assigned to the 
formation. The following thicknesses have been determined by a 
reintei‘pretation of the well logs of Norton'': Webster City 110 
feet, Denison 280 feet, Dunla]) 270 teet, Logan 280 feet, California 
254 feet, Audubon 285 feet, and Glen wood 105 feet. 

It is not ])ossible to state at the present time whether the 
variations in thickness of tlic formation arc due mainly to the un- 
conformity which appears at the base of the formation or to an 
ero.sion surface at the top. 

STRATIGRAPHIC RELATIONS 

The contact of the Gilmore City formation with the underlying 
Hampton formation is not exposed in the vicinity of Gilmore City. 
The only known exposure of this contact in Iowa is in the Towa 
River valley near Alden. At this point the Alden limestone which 
is a correlative of the Gilmore City formation rests on the sharply 
eroded, leached surface of the Iowa Falls member of the Hampton 
formation. Three miles farther to the west in the quarries at Alden 
core drilling has shown that the Alden limestone rests on the litho- 
graphic limestone zone in the upper portion of the Eagle City 
member of the Hampton formation. This relation suggests that 
the Alden limestone was deposited in a valley which had been eroded 
into the upper surface of the Hampton formation. Too little is 
known of the subsurface stratigraphy in Iowa at the present time 
to trace this unconformable surface far to the west with ceitainty. 

The Gilmore City formation is unconformably overlain by the 
St. Louis limestone in the Gilmore City area. The St. Louis lime- 
stone is not present in either of the quarries at Gilmore City but 

ma}’^ be seen in numerous exposures along the Des Moines River 

I ' 

8 Norton, W. H., Underground Water Resources of Iowa: Iowa GeoL Sur- 
vey, vol. 21, 1913, vol, 33, 1930. 
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from Rutland to Htimboldt. The St. Louis formation retains its 
usual wa^T. thin-bedded appearance in tliis region and may be 
easily recognized by its lithological chai’acter alone. The basal 
beds arc usually brown dolomite and are followed by typical gi*ay, 
breeeiated, sub-lithc^raphie limestone. A good exposure of the 
uneonformable contact may be secii about 200 feet downstream 
from the dam at Rutland on the north bank of the river. Other 
good exposures of the contact may be seen at intervals throughout 
the distance fi-om Rutland to Humboldt. A very good exposure 
showing this contact may be seen in an old abandoned quarry in 
the exti’eme southem portion of the city of Humboldt. 

The lower three zones of the Gilmore City formation arc exposed 
only in the quarries at Gilmore City. The Strepforhynclius zone 
is exposed in one or two abandoned quarries in the immediate 
vicinity of Gilmoi'o City. Most of the exposures in the region 
consist of a portion of the Cyathophyllum zone. Niimerous ex- 
posures of this zone may be seen in sink holes in both Humboldt 
and Pocahontas counties All of the exposures along the Des 
Moines River from Bradgate to Humboldt repre.sent some part of 
this zone. 


SUBSURFACE STRATIGRAPHY 

The Gilmore City formation may be traced in deep well sections 
verj’ successfully because of its distinctive lithology. It is a pure 
soft white often oolitic limestone which usually carries very little 
chert. The Osage fomations which wmuld naturally overlie this 
formation are everyrv^here characterized by great amounts of chert. 
The St. Louis formation may be easily recognized because it con- 
sists of alternating beds of dolomite, limestone, and shale with 
considerable chert. The underlying Kinderhook formations are 
dolomitie or shaly in their nature. 

The following data have been taken from Norton’s® interpreta- 
tions of the deep well sections of Iowa. The w'ell cuttings have not 
been seen by the author and the following interpretations are based 
entirely on the original descriptions of Norton. 

Deep wells at Fort Dodge in Webster Coimty show a thickness 
of 210 feet of material which may be referred to the Gilmore City 
formation. The Gilmore City is overlain by the St. Louis lime- 

» Norton, W. H., Underground Water Eesources of Iowa: Iowa Geol. Sur- 
vey, Tol. 21, 1913, toI. 33, 1930. 
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stone and undcrlam by the elioily dolomites of the Hampton for- 
mation. Tlie upper eontacl of the fonnalion was reached at 200 
feel and the lower eonlael at 420 feet. Tlie lowermost shaly material 
in the JMississi])i>ian section a.s de.siqnaled by Norton in this well 
sliould ])robably be referivd to the >Shelheld formation. 

At Gowrie in the southern jmrtion of Webster County the thick- 
ness of the Gilmore City has increased to 250 feet. It is overlain 
by the St. Louis limestone and underlain by 90 feet of material 
which probably should be referred to the Hampton formation. The 
Hampton formation gradually undergoi's changes toward the south 
and becomes more sandy and .shaly. 

The Gilmore City foimation is 280 feet in thickness in the deep 
well at Denison in Crawford C’ounty and is overlain by a very 
thick section of the Rt. Louis limestone. It is questionable whether 
or not the Hampton formation is i)resent at all in this section. The 
Gilmore City-St. Louis conta<'t is found at a de])th of 490 feet. 

xVt Audubon in Auduboii County the Gilmoi'c City formation is 
285 feet in thickness. Nearly 100 fec'l of strata representing the 
Hampton formation occur below the Gilmore City fomation. At 
least 50 feet of Chattanooga shale is present at the base of the 
Mississippian section in this well. The upper contact of the Gil- 
more City is found at 660 feet and the lower contact is located at 
945 feet. 

At Dunlap in Han'ison County the formation is 265 feet in 
thickness. At Logan in the same county it is 280 feet in thickness. 
At Califoniia, also in the same county, about 254 feet of limestone 
of Gilmore C’ity ago are pi'csent. The descriptions of the soft white 
oolitic limestone in these wells make its identity almost certain. 

At Holstein in Ida County the St. Louis limestone is underlain 
by 60 feet of limestone and dolomite which should probably be re- 
ferred to the Gilmore City formation. At Sioux City the St. Louis 
is again underlain by 60 feet of limestone which seems certainly to 
represent a portion of the Gilmore City formation. It is very ap- 
parent that the Gilmore City formation thins rapidly to the north. 

A thickness of 140 feet is as.signed to the Gilmore City formation 
in the well at Rippey in Greene Coxinty. It is overlain by 100 feet 
of St. Louis limestone and is underlain bj'^ 140 feet of beds which 
may be refeiTed to the Kinderhook. The upper contact is located 
at 430 feet and the lower contact at 570 feet. 

In the Stuart w'ell in southern Guthrie County 100 feet of lime- 
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Figme 3. Map hli owing the thickness of the Gilmore City formation in 

western Iowa. 


stone may bo i*cfeiTed to the Gilmore City foimation. It is over- 
lain by St. Louis limestone and underlain by Hampton. The base 
of the 2Iissi.ssippian section is marked by the Chattanooga black 
shale. 

At Atlantic in Cass County it is quite difficult to separate the 
Gilmore City formation from the overlying beds of the Osage series. 
The formations have been logged showing a considerable amount 
of chert throughout the entire Mississippian section. The presence 
of much eheil: in the Gilmore City formation is unusual. It seems 
probable however that much of this chert might have come from 
the overlying Osage formations. A green shale bed between the 
Gilmore City and the chert horizons probably represents the St. 
Joe formation of Missouri, Kansas, and Oklahoma. The Gilmore 
City appeal's to be about 170 feet in thickness in this well. 

At Council Bluffs and Omaha, wells have been drilled which show 
nearly 200 feet of limestone underneath the green shalft horizon 
at the base of the Osage series. Above the green shale horizon some 
200 feet of eherty limestone has been logged which represents the 
Osage-Boone series of Missouri, Oklahoma, and Kansas. 

South of Omaha the Gilmore City formation thins quite rapidly 
so that at Glenwood it is represented by only 105 feet of strata. 
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It Is again ovovlaiu by green shale oL‘ the basal Osage and under- 
lain by Ivinderlioolc shahs, the lower portion oi‘ which arc probably 
Chattanooga in age. The upper eontael of the Grilmoro ('ity for- 
mation is located at 1(568 feet and the lower contact at 1765 feet. 

In the dee]) well at the city of IJedford in Taj lor County the 
Osage scries is ro])i‘esent(‘d by over 300 feet of cherty limestone. 
At the ])ase of this cherty limestone, a bed of soft white oolitic 
limestone has been logged. This oolitic limestone is underlain by 
the Chattanooga black shale. It maj' be that this thin layer repre- 
sents a southern extension of the Gilmore City formation or it may 
represent some portion of the Choixteau formation of Missouri. 

The Gilmore City formation is present throughout the north 
central ba.sin from Gilmore City to Alden. In the Webster City 
well in Hamilton County the Gilmore City formation is over 100 
feet in thickness and is apparently overlain by a few thin beds of 
St. Louis limestone. The St. Louis is expo.scd in the valley of the 
Boone River a short distance south of Webster City. In this well 
the Gihnoro City is underlain by 180 feet of dolomitic limestone 
which should be referred to the Hampton formation. The Hamp- 
ton formation is underlain by the Sheffield formation of Upper 
Devonian age. The Gilmore City-IIam])ton coni act is at 230 feet. 

At Boone only 30 feet of material can be referred to the Gilmore 
('‘ity formation. It is overlain by the St. Louis formation and 
underlain by 20 feet of shale which lies above the typical Hampton 
dolomites. The ba.se of the Hampton formation in this section is 
mai’ked by the oolitic Hchdlwienella zone which marks the base of 
the formation at LoGrand, Iowa. The Hampton formation is under- 
lain by the Chattanooga shale which is in turn underlain by the 
Sheffield shales of Devonian age. The traio relation between the 
Sheffield and Chattanooga is shown in this section. The black 
.shales of Chattanooga age are deposited on the uppermost lime- 
stone beds which occur at the top of the Sheffield section. The 
upper contact of the Gilmore City formation is placed at 470 feet 
arrd the lower contact at 500 feet. 

The Gilmore City formation thins rapidly toward the south and 
east and is not recognized in the wells at Des Moines. 

The distribution of the Gilmore City formation in Iowa shows 
that a basin of deposition existed in late Kinderhook times with its 
deepest portion nrnrriirg from Port Dodge southwest through rrorth- 
east Gi’cene, central Carroll, southeastcrir Crawford, northwestern 
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SUBSURFACE mSSlSSlPPIAN CORRELATION CHART 

DENISON 

580 



B HAMPTON D ST. LOUIS 

A MAPLE MILL C GILMORE CITY 

Figure 6. Subsurface Mississippian correlation eliart for western Iowa. 

Shelby, and central Harrison counties. The formation thins rapidly 
to the north from this axis and is overlain by the St. Louis for- 
mation. Southward from this axis it also thins quite rapidly but 
is overlapped by the cherty Osage limestone formations. 

STRUCTURE 

Because of the mantle of glacial drift which obscures the region, 
it is difficult to detemine the type of stnicture which brings the 
Gilmore City formation to the surface. Since the fomation is ex- 
posed at the grass roots in many places in the type area, it becomes 
evident that this region was a topographic high at the time of the 
glacial invasion. 

The dip of the formation at Gilmore City is to the northeast at 
a low angle. The direction of dip changes to east a short distance 
to the east of Gilmore City. At Humboldt the direction of dip is 
to the southeast. These surface relations would suggest either a 
low fold with an axis to the south of the Gilmore City area or a 
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J'iUili trondiiii* iiortliwcsl sdullu'ast local (‘d somewhere to the south 
of the (iilmore Oily an^a. 

The area immediaiely around Oilmore (^ity has loiia; been known 
for its sink holes. The ar(‘a at on<‘ time liad a hn*e:o number of 
sinks seatteivd ove»* tlie surface, l)iil it becomes very questionable 
as to whether the toi)os[»:ra})hic features referred to in this region 
at the ])resent lime as sinks are (*orreetly named. C\‘rtainly their 
origin is slightly different from the origin of the usual sink hole. 

At one lime the surface of the limestone in this region wus w^ell 
covered with sink holes which led downw'ard to a very wtH defined 
subterranean drainage^ system. It seems probable that the region 
was at one time underlain by extensive caverns. This underground 
drainage system is still present as evidencc^l by the fact that the 
farms of the region are d!*ained into these sinks. At the time of 
heavy rains a dowunvard suction may be observed in almost all of 
the larger holes. Quarrying in tlic region has been hindered by 
these largo sink holes which are now" filled with marine muds and 
shales. In addition to the sink holes, large numbers of under- 
ground ehaniuds filled w"ith marine shale aJid having no immediate 
connection to the surface may be soon In the (piarry faces. 

The features referred to as sinks in this region have had their 
origin in somewhat this manner. These old sink holes filled with 
marine shale were covered with glacial drift. (Ground w"ater per- 
colating down through the drift has gradually reopened some of 
the connections to the old underground drainage system. The drift 
immediately overlying the o])ening has gradually heen carried dowm 
into the undeiiying limestone and deposited in the crevices in the 
rock. The sinks themselves consist of a crater-like depression in 
the glacial drift ending in a leaclied crevice in the limestone sin*' 
face. The oi*igin of these sink-like depressions has boon mainly a 
mechanical process I'ather than a chemical prociss. There are often 
as many as a dozen of those depressions to the square mile in the 
immediate vieiuity of (Hlmore (hty. 

Rink holes and eaverjis are not usually developed in a region 
wiiieh is not w"ell dissected by an extensive river system. In 1928 
a deep Avell w'as drilled at Manson in Calhoun (^onnty some tw^enty 
miles scut Invest of (lilmore (hty. The drill should have entered 
the ilississippian limeKStone about 300 feet beneath the surface. 
Instead the w-ell was drilled for 1211 feet Avithoul penetrating any- 
thing but arkoso and shale. The w’ell w"as stopped while still drill- 
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ing in arkosic nialerial. The drill should havo oiitcvcd the 1ow<t 
Ordovician strata at this depth. The material i‘e])resonted in this 
well has apparently been deposited in a dee]) river valley cut into 
the upper surface of the Paleozoic beds. The sinks and caverns 
in the Gilmoie City limestone were very likely Formed in connection 
with this river system. 

There are two possibilities for the ase of the shales and arkoses 
found in the Manson well. 0-ilmore City and Manson are both 
w’ithin the area of deposition of the Pennsylvanian and Cretaceous. 
Dr. A. C. Tester of the University of Iowa lias made a very ex- 
tensive study of Cretaceous sediments in low^a and lias expressed 
the opinion through personal communication that the highly arkosic 
sediments found in the lower ])ortion of llie ilanson w'ell are not 
Cretaceous in age Since Pennsylvanian sediments exjioscd in the 
region are often coarsely elastic and Cretaceous sediments are 
usually shales, it would appear that the deep river valley at Manson 
w'as cut before Peiuisylvaniaii times. This w^oiild make the uplift 
w'hieh developed the extensive caverns and sink holes in the region 
post-Kinderhook pre-Peinisylvaniaii in age. All of the shales which 
are found in the sink holes at G-ilmore City need not necessarily 
be of Pennsylvanian age how^ever since the Ch*etaceons sea undoubt- 
edly covered the area. 

Additional e^ddeuee siipixiiding the Pennsylvanian age of the 
uplift which formed the sink holes may be found in the vicinity 
of Aldeii in Hardin County. The Aldeii limestone correlates wdth 
the Gilmore City limestone and is of the same lithologic character. 
Rink holes filled with marine shale are found in the quarry at 
Alden. These sink holes are almost identical in apj[)earanee with 
those of the (lilmore City area. Since the Pennsylvania sediments 
are exposed in the immediate vicinity of Alden and the neare.st 
exposure of the Cretaceous is a considerable distance to the west, 
it would seem likely that the shales in the sink holes at Alden arc 
of Pennsylvanian age. 

PALEONTOLOGY 

Approximately 70 species of marine invertebrates have been 
collected from the Gilmore City limestone in the past three summer 
field seasons. Taken as a whole the formation is not particularly 
fossiliterous although a few zones wdll yield a fairly large fauna. 
The fauna is distributed in the following proportions: Coelentorata 
6, Echinodermata 32, ^^loUuseoidea 15, and Mollusca 21. 
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The Rhynchopora Zone: I^\)ssils avo excoptioiially almiidaiit 
in the blue slialy dolomite of the Rhijmhopom zone. Slabs of the 
stone from the ui>])ei* j)oi*lioii of the zone are often well covered 
with braehiopod shells and biyozoans. Tht‘ following: fauna was 
collect ed from the quarries at Gilmore Gity. 

Corals 

(hjaihoyhjfllnm (jUtbnm Keyes 
Micliclinea plaania White 
Crinoids 

Rliodocrinu^ (avanauiflii u.s]). 

Rhodocrinus doviflaa^i var. constneius n.var. 

Rliodocrhms dou<fl(J^*<^i var. s(ri)ins n.var. 

Bichoc rinm multiplex n.s|). 

Cnlmicnnus thomasi n.sj). 

Braehiopoda 

Choneies muliicosla Winehell 
Producfiis Hcdalieum Weller 
Rhpnchopora cooparnais (Shumard) 
fipirifer cenirovatus Winehell 
Hpiriferina solidirosiris Winehell 
Eumetm vcnieuiliana (Hall) 

Cliofhyridina ohmaxima (MeUhesney) 

Clioihijridina incrassata (Hall) 

Two species of eehinoids and one starfish from the Rhynchopora 
zone are now being described by Dr. G. A, Cooper of the United 
States National Museum. 

Rhynchopora cooperenm and Spirifer cenfronaius are the most 
commonly occurring braeliiopods in the zone. One species of 
echinoid and Rhodocriiius douglam var. serpens also occur fairly 
abundantly in the zone. The lower portion is usually eiwded with 
fucoids. 

The Rhodocrinus Zone: The crinoid ‘‘nests'' are all located 
within this zone. Most of the other fossils that have been collected 
from this zone have been associated with the crinoids. The most 
nicely preserved fossils in this zone are obtained in green shale 
lenses between the massive beds of gray limestone. Fossils may 
be obtained by breaking the gray limestone but their preseiwation 
does not compare with that of the shale partings. The following 
fauna has been collected from the Rhodocrinus zone in the two 
quarries at Gilmore City. 
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Corals 

Cifrdhoph)/Uum ijlahniw Keyes 
MicJicIhca pliiantn \Yhite 
Blastoids 

Oropliocrwus s]). 

Cystoids 

AgLUacriniics sp. 

( 'rinoids 

RJiodocruius iraitrsiunii^ Wachsmutli and Springer 
lihoducrinn^i douglctssi Hiller and Cfurley 
R/iodocrinus douglam vai\ srrpcnfi n.vai’. 
Rhodocnnus dongJdHsi var. multidadijlus ii.var. 


KXPLANATIOK OF PLATK I 

Page 

Fig. 1. JiJio(loc‘UUus wiiif rsiaiuis 'Wachsmutli and Spiingor dG 

Ijateiul 'S’iow slio\\iiig stem, anni?, and calyx, x 1. 

Fig". Bhoflocwni.s ivoitheni Hall oS 


2. Lateral view of a crushed specimen showing typical arm 
structure, x 1. 

o. Anterior view' of an exceptitmally large lolnist speci- 
men. X 3. 

Fig*^, 4-(l. liJiodoiriiuis laraitaugJn lu sp ;»9 

4. Pofcteiioi aspect (»f a paiatype showing the well de- 
veloped anal seiies. x 1. 

5. Ventral view o± the holotype. x 1. 

0. Antei o-latcral view' of a paratype w’ith an inegular 
inteibra(*huil aiea. x 1. 

Figs. 7-9. Fihodoi itiius vai. %st)p(ius u. ^al 42 

7. A specimen carrying only four aims in the anterior 
lay. X 1. 

S. Postoiioi aspect of a pai-atype showing typical aim 
strut* tuie. X 1. 

0. Lateral view' of a small specimen showing arms, x 1. 


Flg^. 1(1,11. Fhodoiiinuif dougla,^d Miller and Guiley 41 

10. Laleial view of a specimen sliownng the nodose flattened 
teg men. x 1. 

11. Vcntial -view ut the same specimen, x 1. 

Fig.s. 12-14. lihodoaiiius dougJansi var. mifUidactyhi.^ n. var 41 

12. A small specimen carrying S arms to the ray. x 1. 


It). Lateial view of holotype showing six arms on one side 
of one I'ay. x 1. 

14. Vential view of a laige globose specimen, x 1. 

Fig. 15. Fhodocriuitii douglai>6i var. excaratvs n. var 40 

Dorsal view' of holotype showing the deeply excavated 
basal concavity, x 1. 






GILMORE OITV FORMATION 


25 


Erefmocrinns icnlor n.sp. 

Aorocrinus win n.sp. 

DicJiocrinus mulliplcj' n.sp. 

Dicliocrinus caivjjfo n.s]). 

Dichocrinus bozcmancnsis (ilillei* and Ourley) 
Cactocrinns wipe ra fur n.sp. 

Taxocrinm dcro n.sp. 

Paclnjlocrinu.s fimhra n.sp. 

Paclujlocriiiiis drrifer n.sp. 

Zcacnmis compacius n.sp. 

Culmicrimis tliomasi n.sp. 

Decadocrinus JoncjlasHi (Miller and Gurley) 
(rihnocriniis iowcnds n.sp. 

Jj(tsiocrinns r.rpm-va.s* n.<*^p. 

(hniovriniis ynarimus n.sp. 

Braehioi)oda 

Producins scdtdknsis Weller 


KXPLANATlOJy OF PLATK II 

Pag.‘ 


Fios. 1,2. lihodoiunii.'i douffla^fisi vai. conutnduft ii. var 45 

1. Yonlial view of liolotvpe showing flattened, eon.<4ti‘icted, 
pentagonal logmen, x 1. 

2. Postoiior view of tlie sanie apoeimen. x 1. 

Figs. i>-6. Eiftmocriniis toxior ii. sp 47 


.*». Postoiiov view of holotype. x 1, 

4. Calyx of a ])aiatype slionhig nodose lay plates in the 
upper poition of the doisal cup. x 1. 

5. Lateral vu‘\\ of a parat\i)e. x 1. 

0. A broken specimen showing the spinose anal tube and 
the chaiacter of the stem, x 1. 

Figs. 7,8. Aotocrinuo^i iola n. sp 49 

7. Calyx and aiin> of a paratypo. x 1. 

S. The holotype showing stem, arms, and oini and a para- 
type showing the nature of the tegmen. Both specimens 
show tin' rapidly tapering stem which is so character- 
istic of this genus, x 1. 


Fig. 9. Cactoennus imptrafor n. sp 51 

CahTc of a paratype showing a portion of the tegmen. 

X 1. 

Fig. 10. Dirhornmin campto n. sp 56 

A large paratype showing arms and eahrs. x 1. 

Fig. 11. Eiilaxocrxnus dex'O n. sp 58 

Anterior view of the holotj'pe showing ambulacral plates. 

X 1. 
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StreptorhyncliUb niginom (Hall and Clarke) 

Elujncliopora coopeniisis (Shiimard) 

Spirifer cenironatus Winchell 
Spirifcr calvini Weller 
Eunu^ria veineuduina (Hall) 

Cliothifriclina ohmaxhna (MeChesne\ ) 

The eehiiioids and starfishes of this horizon have also been sent 
to Dr. G. A. C^ooper of the National iluseuin for description. The 
echinoids of this zone are excellently preseiTod. A large number 
of slabs have been found which were completely covered wnth 
crushed specimens of echinoids \vith the spines attached to the 
body. Ceitain thin layers of limestone are made almost entirely 
of crushed matted specimens of these echinoids. 

The distribution of the crinoids within the shale partings and 
the relation of these shaly lenses to the zone itself is quite interest- 
ino. At least To per cent of the thousands of specimens of crinoids 
that have been taken from the two quarries have come from three 
shaly lenses located on the east wall of the Pennsylvania Dixie 
Quarry Other smaller lenses containing crinoids liave been located 
throughout both quarries but none compares with the three large 




GILMORE CITY FORMATION 


27 


ones. “Nest” number one was the first located and was found 
about midway between the north and south ends of the quarry. 
It was characterized by a lari>e number of forms of Eretmoci'inm 
fenfor and a number of species of lihodoainuH. A lai'ge number 
of small inadimate crinoids were also found in this “nest.” It was 
a lenticular shaped shale mass located in a deprcs.sion on the lime- 
stone surface which was about seven feet long and three feet wide 
at its maximum dimensions. 

“Nest” number two was located about 50 feet north of munber 
one at almost exactly the same horizon. It is ])os.sihlc to trace the 
bedding planes between llie two locations and yet the relative abim- 
dance of sjjocics within each group is considerably different. This 
“nest” was characterized by a large number of individuals of 
Rliodocrinus with an almost complete absence of specimens of 
Eretmocrinus tcnlor. Cactoirimm imijendor was not present in 
“nest” number one and appeared fairly abundantly in this as- 
semblage. This shaly lense was eotisiderably larger than that of 
‘‘ne.st” number one areally, but was at no place as thick. The 
crinoids wore distributed over some 12 feet of limestoiie surface. 
Crinoids are still available in this shale bed farther back into the 
quarry face. 

“Ne.st” number three was located about 125 feet north of “nest” 
number two. This fossiliferous kmso appears to be in a slightly 
higher horizon than the other two. It was characterized by great 
numbci's of specimens of Cactocnnui> impcniior. ypeeimens of 
Ehodocrinus, Erelmocrinm, and a number of small inadunate forms 
occur in the fauna but make up a very minor portion of it. Crinoids 
are still available in this “nest” but they occur between massive 
ledges of very resistant limestone. The forms collected wei’e along 
a "weathered solution channel which happened to travei’se the bed 
at this point. 

A hoilzon near the xipper portion of the Rhodocrimis zone on 
the west face of the Pcimsylvania Dixie Quariy has yielded a great 
number of specimens of DicJiocrimis tvnliiplex. 

The ennoids arc by far the most commonly occurring fossils in 
the Bhodocrinus zone. Erctmocriniis tentor, Cuhnicrinus thomasi, 
Gihnocrhuts iowensis, Cactocrimis imperator and Dicliocrinus 
campto are good index fossils of this zone. Among the braehiopods 
Eumetria vemeuiliana occurs very abxmdantly in association with 
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occasional specimeiis of CJiofhyndina ohmaxima and ^pirifcr c<il- 
vhu. 

The Streptorhynchus Zone: The I'anna of Iho Nfccp/or/it/Hc/ii/.s 
zone is not large nor are the individuals abundant within the zone. 
Had it not been for the fact that blasting in the quarry has pre- 
par’ed a tremendoas amount of mateiial from this zone for obser- 
vation, the number of specimens eolleetcd would have been quite 
limited. The following favuia was collected from this zone in the 
quarries at Oilmore City. 

Corals 

Aulopora fjfomiirica Giify 
t^ijnngoporn senuJaria Gii'ty 

(Jrinoids 

Bliodocrinus duuglum var. .serpens n.var. 

Echinoidea 
Eehinoid spines 

Braehiopoda 

SHreptorhyncInu ruginom (Hall and Clarke) 

Bhynrhopora coopirenm (Shumard) 

Spiri/er ernfromtus Winehell 
Enmefria vi ni( uiliann (HaU) 

CUotlniridina obmarima (ilcChesney) 
iitminitht pimila Giify 

Gastropoda 

Omphalotrochifi xpruigialinsis (White) 

Cnpulus triblosm (White) 

The Cyathophylliun Zone: This zone is not an abundantly 
fossiliferous horizon at any locality. In the Gilmore City quai’ries 
it is particularly luifossiliferous. One thin bed about 12 feet above 
the SfreptorJiynchui zone is filled with slender cyathophylloid 
corals. This bed is usually -within a few feet of the upper surface 
of the quarrj’. Cross sections of the corals may be seen on the 
faces and ends of slabs in great abundance in this one narrow 
horizon. The following fauna -was coUeeted from the zone at Gil- 
more City. 
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Corals 

Am plexus hlairi IMiller 
CyatJiophyllum sp. 

Gastropoda 

Omphalotroclms spnnqvalcnsvi (White) 

Straparolliis macromphaliis Wiiiclicll 

The CyatJwphyllum zone is exposed alon^ the Des Moines River 
Valley just downstream from the village of Rutland. At this ex- 
posure the zone is eharaeterized by exceptionally large oolites. The 
limestone is very hard and consequently docs not offer exceptionally 
good collecting. CyathoplnjUum and Ompl\alotroclnis spring- 
valcnsis may be seen quite abundantly in the dense limestone. 

About 90 ])er cent of the fauna known from the Cyathopliylliim 
zone has been obtained from one exposure on the north bank of 
the Des Moines River just downstream from the bridge, on State 
High^vay number 20, in tlie city of Humboldt. About 15 feet of 
oolitic limestone is exposed, w’hich for some reason has become very 
much weathered. The cementing material for the oolites has been 
removed leaving a crumbling mass. This is the exposure from 
which Sardeson^^ collected his fauna from the Humboldt oolite. 
The fossils occur mainly in lenses about eight feet above the level 
of the water. The following fauna has been collected from the 
Cyathopliylliim zone at Humboldt. 

Corals 

Zaphrestis sp. 

Ainplcxus hlairi Miller 
Cyailiophyllum sp. 

Criiioids 
Dichocrinus sp. 

Brachiopods 

f^trcptorhyiichu-s ruginosa (Hall and Clarke) 

Bhyncliotrcfa gibbosum (Greger) 

Diclasmo sp. 

Spirifer centronafics Winchell 
Martinia lata Girty 
Eunietria persft'ialis Rowley 

■^0 Sardeson, F. W., The Carboniferous Formations of Humboldt, Iowa: 
Amer, Groologist, vol, 30, p. 300, 1902. 
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Peleeypods 

Macrodon hlairi Miller and Ourley 
Conocardiiim cimenfum Hall 
Lciopicrvi ,subovat([ Miller and Gurley 
t:<clihodus scdalicnsia Miller and Gurley 

Gastropods 

Brlhrophon hlairi Miller and Gnrley 
B<lh roplion siihhtcri>i Hall 
Brllfroplion pannnfs White 
Btlltrophon sp. 

Phurotomana so. 

Worihcnia sp 

Mvrchi^onio quadricincia Winchell 
Omphdloiroclnm spriyigralcnM White 
Straparollus macromphithi^ Winchell 
l>tropJiosfjjhis carUyana (Hall) 

ITolopca conica Winchell 
Platyccras sp. 

Loxonpma sp. 

EotroclnL^ concuvm (Hall) 

At fii*st glance one is impressed with the similarity of this fauna 
with that of the Spergen foimation of the Meramec. A close ex- 
amination of this fauna however will reveal that it is not the Sper- 
gen fauna and that it is far ohler. It has its closest affinities with 
the molluscan fauna of the Wassonville member of the Hampton 
formation of Iowa, 


CORRELATION 

The writer believes that the Gilmore (’ity formation represents 
an eastward invasion of some portion of the Madison sea of the 
west. Its stratigraphic position, its famia, its lithology, and its 
distribution all point toward this correlation. Should this correla- 
tion later prove to be coiTeet, it is obvious that a much more sat- 
isfactory basis for detemining the correct age of the Madison 
limestone itself will have been established. The writer is also of 
the opinion at the present time, although very little evidence could 
be advanced to support this opinion, that the Madison of the west 
does not correspond in time interval to as much of the Mississippi 
Valley ilississippian as has been heretofore supposed. The follow- 
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ing ovidonee is ])iosentod in su])])ort of tho Madison-Gilmorc C'^ity 
correlation. 

Stratigraphic position: Hinee tho lower eontnet of tho Gilmore 
City formation is not exposed in the type area, the relation of its 
correlative, the Aldeu limestone of Hardin (^onnty, to the under- 
lying formations becomes important. 

The Aldcn limestone was correlated with the Gilmore City for- 
mation by the writer” in 1931. The stratigraphic positions of the 
two formations are identical. Their lithological character is very 
similar and is entirely different from any other Iowa limestone. 
The sink holes filled with marin(‘ shales are very similar in both 
limestone formations and are not found in other limestone forma- 
tions in Iowa. The Gilmore (Mty limestone may be traced con- 
tinuously in well heetions from Gilmore City to Alden. 

The Aldcn limestone lies uneonformably on the upper eroded 
surface of the Iowa Falls member of tho Hampton formation. The 
unconformity is so sharp that the entire thickness of the Iowa Falls 
member is beveled by tho Alden limestone in a distance of about 
three miles. The lower portion of the Hampton formation of Iowa 
is correlated zone for zone with the Chouteau limestone of Missouri. 
The upper three members of the Hampton formation comprising 
some 200 feet of strata are younger than any portion of the Chou- 
teau of JMissoui*!. The upper poi-tion of tin' Hampton formation 
however is not separated from the lower portion by an uneoiifonn- 
ity and its fauna is definitely derived from the Chouteau fauna. 
The Gilmore City formation was deposited ui)on the upper eroded 
surface of a formation that has heretofore been considered to be 
the youngest known Kindorhook. 

In all of the surface exposures of the Burlington limestone in 
Iowa its lower eontaet is marked by an unconformity. In eastern 
Iowa the Burlington limestone overla])s against the Kinderliook 
surface and each of the zoiie^ of the Burlington may be found in 
contact with the underlying Kinderhook in definite order towards 
the noi*th and west. The Fern Glen-St. Joe horizon is entirely 
missing in the eastern Iowa section. The lower portion of the 
lower Burlington of Missouri is also missing in the type section at 
Burlington. In western Iowa the clierty Osage formations definite- 
ly overlap onto the Gilmore City surface. The Gilmore City lime- 

iiLaudon, L. E., Stratigraphy of the Kinderhook Series of Iowa: Iowa 
Gteol. Survey, voL 06, p. 416, 1929. 
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stone may be seen from these relations to occupy a position be- 
tween what used to be considered uppermost Kinderhook and the 
earliest Osage. 

Lithologic Character: In the Madison limestone of Wyoming 
and Montana and in the Pahasapa limestone of the Black Hills, 
may be seen considerable amounts of pure light gray limestone. 
The purity and color of the Gilmore ( 'ity limestone resembles these 
w’estem limestones very much. Sueli a lithologic similarity is un- 
doubtedly of little .^significance w’hen considered over such large 
distances. However, since these same light gray colors are charac- 
teristic of the Madison over tremendous distances, they may be of 
some value in this case. 

Paleontological relationships: An analysis of the Gilmore City 
fauna yields a tremendous amount of information with regard 
to its age. In the fauna consisting of some 70 species of inver- 
tebrates about 41 may be i)Ositively identified. These forms are 
distributed in the following manner: Kinderhook 19, Madison 19, 
Osage 16, and ileramee G. A critical analysis of the fauna would 
indicate that it was younger than the Hampton of Iowa. The 
presence of EJiodocrmus icafersianus, Producfiis sedalienm^ Spin- 
ferim solidiroslw, Spirifer cenfronatiis, Spirifer calvini, Eimdria 
venuuiUmm, Cliothyvidma incrassata, Macrodon hlairi, Liopteria 
suhoviita, and Strapurollus macromphalus are veiy characteristic 
of the Hampton formation. The presence of Aidopora yeoinetrica, 
Syringopom saxiihu Rlwdocrinus douglasfii, Diclwcriniis hozeman- 
insi% Soniniihi piissilu, StminuJa humilu, Spirifer crntrmiatus, 
Martinvi lata^ and Straparolliis opliirtnsis suggest very strongly 
the Madison. 

A comparison of the Gilmore City fauna with famias collected 
from the Pahasapa limestone of the Black Hills, the Madison lime- 
stone of ilontana, and the Upper Banff limestone of Lake Miime- 
wanka, Albeiia, show’ that most of the Gilmore City foims may be 
duplicated in these western formations. Since the w’ostem faunas 
are very incomjjletely described at the present time, definite eom- 
])arisons cannot be made. 

These western Mississippian formations are all characterized by 
an abundance of varieties of Spirifer centronatus. The Gilmore 
City faima is very definitely a Spirifer centronatus fauna since 
that form occurs far more abundantlj" than any other form. None 
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of the limestone of IMississippi^n age in the Mississippi Valley older 
than Meramee are el)arae1(n*ized by large nnmbors of individuals 
of the genus Sijnngopora. Ulnjnchopora coopfvciisis which occurs 
veiy abundantly in the Gilmore City formation was identified by 
the writer as Cimavoioecliia mclallica for a considerable period of 
time. Its external appearance is almost identical with that of 
Camarotocchia mcfallica. However after sectioning, it appeal's 
very definitely to be a form of Rhyncliopora. 

The most conclusive evidence as to the age of the Gilmore City 
formation is found in the crinoid fauna. Generically it appears 
YdTy similar to that of the LeQrand crinoid fauna from the Hamp- 
ton formation. A great number of the forms appear to have been 
directly descended from the LeGrand species. The Rhodocrinm 
douglassi type ^\itlL the flat nodose tegmen is directly foreshadowed 
hy an undoseribed form in the JjcGrand fauna. The smooth plated 
species of Rhodocniius represented by /?. tcatenianiis in the Le- 
Grand beds, ap])car in the Gilmore City fauna with a variety of 
different types of arm structure. The large Eretmocrvius is merely 
a specialized Batocrimis and is probably directly in the line of 
ancestry with the exceptionally wide armed foims from the Bur- 
lington limestone. Cactocrinus imperator is a specialized larger 
form of C. anioldi, Eutaxocrinns dero is very closely related to 
Eutaxocrinm fletclieri. Dichocrimis bozemanensis with its striated 
calyx and flaring base is related to D. cinctus, Biclwcrinus mul- 
tiplex is a smaller, more delicate form of Dicliocriniis inorafus. 
The greatest variation is found in the small inadunate crinoids. 
Such forms as CuImicnnuH and Gilmocrinus have no representatives 
in the LeGrand fauna. 

The fauna may be readily determined to be much older than 
typical Osage by the lack of such early Osage genera as Macro- 
cmiHs, Agaricoermus, U perocrinus, and Eutrochocrmiis. 

In 1896 and 1897, Miller and Gurley^^ described a group of 
crinoids from the Madison limestone which were collected by Earle 
Douglass in Bridger Canyon a few miles north of Bozeman, Mon- 
tana. In this collection of crinoids were several species of Rlxodo- 
ennuSf a Batocrinus, two species of Dicliocnniis, several species of 
Plaiycrinus, and several small inadunate crinoids belonging to the 
family Poteriocrinidae. A recent visit to the area in which these 

12 Miller, S. A., and Gurley, F. E., New Species of Crinoids, Cephalopo^, 
and other Paleozoic Fossils : Bulletins 10, 12, lU. State Museum of Nat. His- 
tory, p. 40, 1897. 
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forms were collected has added a few more specimens for com- 
parison. The type specimens of this fauna have all been made 
available for study. Two of the species of Rhodocrinus arc quite 
unlike any forms from the Gilmore City. Rliodocrinm douglaasi 
however is one of the most commonly occurring Gilmore City 
species. The flat topped species of Rhodocrinus are not found in 
other ilississippian formations in the Mississippi Valley, Dicho- 
crinvs iozemanensis is also identical with one of the Gilmore City 
foms and is so unlike any other forms of Dichocrinus that it may 
be considered a good index fossil. One of the forms was described 
as Poicriocrinus douglassi and upon examination by the witer has 
tumed out to be a species of the new genus Crilmocnnus. Since 
species belonging to the Poterioerinidae with only five arms are 
not kno\ra in any other ^Slississippian formations, the presence of 
this five armed form in the Madison shows a close relationship be- 
tween the two faunas. The Madison crinoid fauna as a whole, 
however, carries several forms which are indicative of a slightly 
younger horizon. A very perfect form which appears to be iden- 
tical with Plafycrinus burlingtonensis appears quite commonly. A 
large form of Hteganocrinus considerably larger than any of the 
Burlington species is present in the fauna. The presence of this 
genus would ordinarily indicate a horizon younger than Kinder- 
hook. 

Distribution: The Gilmore City formation may ])e determined 
through well sections to be an eastward overlap into Iowa onto the 
Kinderhook surface. No attempt has as yet been made to trace 
this formation on 'west through Nebraska and Kansas. It may 
euiwe northward to connect with the Pahasapa limestone of the 
Black Hills or it may continue directly across Nebraska and Kansas 
to connect with the ilississippian of the front ranges. There may 
be no continuous subsurface connections at the present time since 
Imowii post-Mississippian uplifts in Kansas and Nebraska have 
caused the removal of considerable poi*tions of the section by erosion. 
The formation is nearly 200 feet in thiclmess in many places along 
the lowa-Xebraska line from Nebraska City to Sioux City and can 
undoubtedly be traced into Nebraska for considerable distances. 

CONCLUSIONS 

It would api>ear that the entire Madison formation of the west 
might possibly be post-Hampton in age. It would also appear that 
great portions of the ^Madison might possibly be pre-Osage in age. 
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Species that are new and species that cannot 
be positively identified are not listed. 

1 

CQ 

H 

M 

o 

o 

H 

M 

OSAGE 

MERAMEC 

Goelenteraia 





Amplexus blairi 



X 

X 

Cyathophyllum glahrum 



X 


Michelinea placenta 

X 




Aulopora geometrica 

X 




Syi-ingopora sercularia 

X 




Echinodermata 





Rhodocrinus watersianus 


X 



Rhodocrinus wortlicni 



X 


Rhodocrinus douglassi 

X 




Dicliociinua bozemaneusis 

X 




Decadoerinus douglassi 

X 




Mollutscoidea 





Streptorhynehus ruginosa 



X 

X 

Chonetes multicosta 


X 

X 


Pro ductus sedaliensis 


X 

X 


Rhynchopora cooperensis 



X 


Rhynchotreta gibbosum 



X 


Seminula pusaila 

X 




Seminula humilis 

X 




Spiriferina solidirostris 

X 

X 



Spirifer contronatus 

X 

X 

X 


Spirifer calvini - 


X 



M$.Tt'inia lata - - 

X 




Eumetria perstrialis 


X 

X 


Eumetria vemeuiliana 

X 

X 



Cliothyridina obmaxima 

X 

X 

X 


Cliothyridina incrassata 


X 

X 


Cliothyridina crassieardinalis 

X 


X 


. MoUxisca 





Macrodon blairi — 


X 



Conocardium cuneatum 




X 

Leiopteria subovata - 


X 



Schizodus sedaliensis 


X 



Bellerophon sublaevis 



X 

X 

Bellerophon panneus 


X 

X 


Bellerophon blairi — 


X 

X 


Straparollus niacromphalus 


X 



StraparoUus ophirensis 

X 




Murchisonia quadrieincta — 




X 

Phanerotrema brazeriana 

X 




Omphalotroclius springvalensis 


X 



Strophostylus carleyana 

X 



! 

ITolopea coulea . > i -r«T.«T 


X 








Platyceras triblosus 


X 



Eotrochus concavus 




X 
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The old interpretation 'vvhieh suggests that the Madison sea was 
present in the west during most of Mississippian times may in time 
prove to be absolutely true. At the present time the writer is in 
no position to make any statements with regard to the age of the 
entire iladison formation. The Gilmore City formation is equivalent 
TO some portion of the Madison. Careful zone for zone stratigraphy 
within the Madison may later allow a closer correlation. 

THE CRINOID FAUNA OF THE GILMORE CITY 
FORMATION 

The most striking portion of the invertebrate fauna of the Gil- 
more City formation is found in the exceptional crinoid fauna. 
Thousands of sj^eeimens of erinoids have been collected from the 
ledges of the Rhijncliopom and Bliodocrinus zones. A large number 
are excellently presciwed, often showing the most delicate cirri and 
phmules. The specimens are preseiwed in a soft green flour like 
marl between massive ledges of limestone. Later work in the area 
may reveal that erinoids showing the arms arc more abundant in 
this formation than they were in the famous Kinderhook crinoid 
bed at LeGrand, Iowa. At present they are much more widely 
distributed in the possible area of exposure at Gilmore City than 
they ever were at LeGrand. The soft nature of the marl in which 
the specimens occur at Gilmore City makes cleaning and prepara- 
tion of specimens for study difficult. 

A great number of echinoids occur along with the crinoid famia. 
They also show the same excellent preservation which characterizes 
the erinoids. Thousands of specimens of complete echinoids show- 
ing all of the spines have been collected from the ledges. 

Starfishes are not as common in oeeurrence but appear occasion- 
ally in association with the erinoids and echinoids. 

DESCRIPTIONS OF SPECIES 
Order CAMERATA Wachsmuth and Springer 
Family Rhodocrinidae Roemer 
Gknus Bliodocrinm J. S. Miller 
Rhodocrinus ivatersiai}iis Wachsmuth and Springer 

Plate I, Fig. 1. 

1899. miodocrinus watersianvs Wachsmuth. and Springer, HI. Geol. Surv., 
Tol. 8, p. 184, pL 12, fig. 16, 

1899. Bhodocrinu^s watersianus Wachsmuth and Springer, Harvard Mus. 
Comp. Zool., Mem. 9. p. 221, pL 12, fig. 9. 

A small smooth form with a rounded globular calyx; averaging 
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about 30 mm. fi*um base to ti])s of arms. Dorsal eiij) typically 9 
mm. in width and 7 mm. in heiprht. Arms constricted at their 
lower portion and flarinp;' at their mid-length. 

Dorsal cup. Infrabasals small, hidden in basal concavity. Basals 
large and curved abruptly inward to form a ])ortion of the basal 
concavity. Radials lic])tagonal, smaller tliun basals, confined to 
lateral walls of calyx. Costals two, the first usually pentagonal, 
the second hexagonal, of nearly equal size. Distichals one, followed 
by five or six free arm pi('ccs before the first bifercation. Normal 
iuterbrachial series 1221 or 1222. Primary interbrachial slightly 
smaller than radials. Anal slightly larger than radials; followed 
by supplementary ])ieccs which end in an eccentric high pyramid 
on the tegmen. The anal plate is usually followed by 332 plates 
in the succeeding cycles. 

Tegmen. Infiated, latei'ally constricted, half the width of the 
calyx. Posterior oral large. Anus eccentric, in the foim of a high 
rounded pyramid. 

Arms. Slender, incurved at tips, four to each ray making twenty 
for the species. Aims constricted until they branch, above which 
they flare considerably. Proximal distichal followed by five or six 
free plates before the arms branch. The change from uniserial 
to biserial structure is accomplished on the third or fourth brachial 
above the branching of tlie arms. Pinnules long, slender, and clo.se- 
ly set together. 

Column. A typical Rhodocrinus stem, with little variation 
throughout its length. Columnals slightly closer together immediate- 
ly below calyx. Each columnal is slightly expanded at its mid- 
portion; however, there is no dift'erentiation in the amount of ex- 
pansion. The cirri have not been observed. 

Relationships. This fonn is very closely related to R. coxanus, 
R. wortheni, and R. waclismuthi but it differs from all members of 
this group in that it carries only four aims to the ray. T^qilcal 
foims of R. loatersianus from both the LeGrand and Gilmore City 
beds occasionally carry five arms to the ray, thereby showing their 
afinity to R. wortlieni. These are apparently transitional forms 
between R. wafersUmus and R. wortheni which carries six ‘aims to 
the ray. R. lozcmanensis from the Madison limestone of the \Yest 
canies only four arms to the ray and differs from E. tvatersianiis 
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in that it has an exceptionally large stem for the size of its calyx 
and also that its arms are exceptionally small for the size of the 
calyx. 

R. watemami'i is not an abundantly occurring fom in the fauna. 
It appeared most abundantly in “nest” No. two in the Pennsyl- 
vania Dixie Quany. It is apparently confined to the Rhodocrimis 
zone. 

Occurnnee. Gilmore City foimation, Gilmore City, Iowa. This 
species was originally described from the Kinderhook series at 
LeGrand, Iowa. 

Figured specimin. State University of Iowa, No. 2053. 

Rhodocrinus woiilieni Hall 
Plate I. Pigs. 2-3 

1858. Ehodoeriiius wortheni Hall, Iowa Qeol. Survey, vol. 1, pt. 11, p. 556, 
pi. 9, flg. 8. 

1881. Ehodocrinns wortheni, Waehsmntli and Springer, Bevision of the 
Paleocrinoidea, pt. II, p. 220. 

1897. Shodocrinvs wortheni 'W’achsmuth. and Springer, Harvard Mus. Comp. 
Zool., Mem. 9, vol. 1, p. 220. 

This species is very closely allied to R. watersianus. It differs 
mainly in its am structure and in its greater size. The length of 
ordinary specimens including arms and calvTs: is about 38 mm. The 
height of the calyx to the arm bases is usually 12 mm. Width of 
the calyx typically 15 mm. 

Dorsal cup. Rounded, globose, constricted at upper portion. 
Infrabasals hidden in ba.sal cavity. Ba&als comparatively large, 
approximately 5 mm. in width. Radials higher than wide, averag- 
ing 4 mm. in height. First costal wider than high, smaller than 
radial. Second costal larger than first. Distichals comparatively 
lai^e. Intei’brachial series nomally 1222. Primary interbrachial 
considerably smaller than radial. Nonnal anal interradius X331. 

Teymen. Unobserved. 

Column. As in R, watersianus and others of this group. 

Anns. Having typically six arms to the ray with the exception 
of the anterior ray which usually has only four. B. watersianus, 
its closest relative, carries only four arms to the ray. The arms 
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of if. worth eni are Ions?, slender, and unisonal in their lower por- 
tion. The change from uni'serial to biscrial structure takes place 
on the third brachial above the second branching of the arms. 

Relationships. Occasional specimens of R. wafersianus from 
Kinderhook beds at LeGrand, Iowa, are found with .several of the 
rays earrjdng five or six arms. Apparently the variation in arm 
structure in these smooth plated forms of the genus Rhodoermus 
was well founded in Kinderhook times. 

In the Gilmore City formation there is every variation between 
the R. waiersianii'i type bearing 20 arms and the 22. worth eni type 
bearing 28 arms. All forms bearing more than 20 arms are re- 
ferred in this paper to the species if. wortheni. Several new va- 
rieties might very easily be erected on the basis of this ann struc- 
ture. if. woriheni is one of the most abundantly occurring fossils 
in the formation. In one gallon pail of green marl Avashed from 
“nest” No. two m the Pennsylvania Dixie Quarry, 123 specimens 
of this species were found. 

Occurrence. Gilmore City formation, Gilmore City, Iowa. This 
form was originally described from the Lower Biu’lington beds at 
Burlington, Iowa. 

Figured Specimens. State University of Iowa, Nos. 2054, 2055. 

Rhodocrinus Cavanaugh i n. sp. 

Plate I, Pigs. 4-6. 

Calyx subspherical, averaging about 15 mm. in height and a 
little less in width. Plates chai-acteiazcd by ridges radiating from 
their centers. A high anal pyramid appears on the tegmen. 

Dorsal cup. Infrabasals large, basal concavity deeply excavated. 
Basals slightly larger than infrabasals; in contact laterally with 
the primary intcrbrachial except in the anal interradhis. Radials 
slightly smaller than basals ; in contact laterally with interbrachials. 
One costal, usually heptagonal. One distichal, above whieh occur 
free arm plates. One specimen carries two distichals in the right 
postero-lateral ray on the side neai'est the anal interradius. Pri- 
mary interbrachial hexagonal; in contact with infrabasal, and 
followed by 233 plates in the succeeding cycles. Interbrachials in 
contact with interambulacrals. Anal interradius exceptionally 
well defined. Anal smaller than basals, hexagonal, followed by 
supplementary pieces in a continuous row which runs to the base 
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of the anal pyramid on the tollmen. Anal inton'adins X3343 in 
the dorsal cnp. 

Tegmen. The eccentric anal protrusion is the most conspicuous 
feature of the tegmen. It is in the form of a rounded node which 
rises fully two mm. above the general level of the tegmen. Ambu- 
laeral plates in a definite series leading from the center of the 
tegmen to each ray. All plates slightly nodose. Oral plates small 
and ineonspieiious. Am openings directed slightly outward. 

Anns. The arms of this form are unknovm. 

Column. A few columnals from the upper portion of the stem 
of this form may be .seen protruding from the excavated bases of 
all of the specimens. As far as can be determined they are typical 
of the genus Khodocrinus. The columnals are thin, averaging 
about three to 1 mm. The diameter of the stem is about 3 mm. 
The lumen is small. 

liclaiionships. This form may be ea^sily recognized from all other 
species of this genus by its protruding anal pyramid and its ex- 
ceptionally well defined anal interradius. Most of the features 
of this form are duplicated in an immature way in an undescribed 
foirn of Rhodocrimis from the Kinderhook strata at LeGrand, Iowa. 
The LeGrand fom is much smaller but is undoubtedly in the line 
of ancestry of B. cavanaugM. 

About 15 specimens of this species were found in a small shaly 
pocket in the blue dolomite of the Bhynchopora zone. The shaly 
pocket was found in a slab on the floor of the Northwestern States 
quarry. None have been located at any other place in either of 
the (luarries at Gilmore City. 

Occiirrcnee. Gilmore City formation, Gilmore City, Iowa. 

Types. State University of Iowa. Holotype No. 2060, Paratypes 
Nos. 2058, 2059. 


EXPLANATION OF PLATE III 

Page 

Fig. 1. CoitGinniis imperaior ii. sp 51 

A slab showing the holotype and two paratypes. The 
liolotj'pe shows the character of the stem. A crushed 
specimen of Erettnoctinus tentor n. sp. may be seen, on 
the right margin of the slab, x 3/5. 
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Bliodocrinus doughtsisi Miller and Gurley 
Plate I, Figs. 10-11. 

1899. Shodocrinvs douglassi Millci’ and Gurley, Ulinoib State Mus. of Nat. 

Hist., Bull. 12, p. 39, pi. Ill, flg. 1. 

Thi.s siiccies was described from a single badly crashed specimen 
that had been collected by Earl Douglass in the Madison limestone 
in the Bridgcr mountains north of Bozeman, Montana. Later 
collections in the region have revealed much better specimens than 
the one figured by Miller and Gurley. ComparLson of specimens 
now in the collection of the University of Montana with specimens 
from Gilmore City has shown that some arc identical and others 
closely related. The Gilmore City formation has a large number 
of varieties that are all closely related to R. douglassi. The foim 
that is nearest like the specimens of R. douglassi from the Madison 
limestone is not abundant in the Gilmore City fauna. 

The caljTC of this form is a little less regular than that of the 
usual Rhodocrinus. Width of calyx 15 mm. Height to arm bases 
9 mm. Height of entire calyx 15 mm. 

Dorsal cup. Infrabasals small, hidden in basal concavity. Basals 
averaging 4 mm. in width, curving abruptly inward to foim the 
basal concavity. Eadials larger than basals, the lower tips of radials 
curv'e aroimd base and nearly enter basal concavity. Costals two, 
hexagonal, considerably smaller than radials. One distichal oc- 
cupies the constriction just below the abruptly flaring poi'tion of 
the tegmen. Primarily interbraehial nearly as large as radial, 
followed bv 332 plates in the succeeding cycles. Anal interradius 
quite wide, normal succession of plates X3332. 

Plates marked by regular radiating ridges from an acuminate 
central node. Ridges not sharply defined in the centers of the 
plates. Plates of tegmen nodose. 

Tegmen. The ventral disk may be used to distinguish this group 
of erinoids from all other species of Rhodocrinus. It is flat on top. 


EXPLANATION OP PLATE TV 


Pig. 1. DioJiooims muitiplex n. sp 

A slab preserving portions of four specimens. The 
preserv-ation of the long cirri on the lower portions of 
the stems is excellent on tliis specimen, x 1. 
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covered with nodose plates, roughly pentagonal in outline, and 
meets the lateral walls at an abrupt angle of about 85 degrees. It 
flares enough so that the arm openings are overshadowed consider- 
ably. The plates of the tegmen are much fewer in number in B. 
dougJassi than in any of the other varieties which are associated 
with it with the possible exception of R. douglassi var. constrichis. 
The anal opening is not covered by the usual conspicuous pyramid 
of small plates. 

Arm^. The arms of this form have not been observed on any 
of the specimens from Gilmore City. A few small stumps appear 
on the left antero-lateral ray of the specimen figured in this report. 
Three arms appear on one side of this ray suggesting a 30 armed 
form. They branch the first time on the first palmar. The second 
branching is accomplished on the third brachial of the f oui‘th order. 

Column. The stem is not preseiwed on any of the specimens 
w^hich liave been referred to this species. One or two segments 
appear at the bottom of the basal concavity in the figured form. 
They appear to be similar to those which appear on other varieties 
of this species. 

Relationships. This form may be recognized from others of this 
It. douglassi group by its exceptionally wide flaring tegmen, by the 
large plates w^hich are found in the tegmen, and by the fact that 
the basals enter into the basal concavity slightly more than usual. 
The expanded tegmen of this species would suggest the genus 
Gilhertsoa'inus. The ams, however, are very definitely not charac- 
teristic of the genus Gilbert socrinus. This group of erinoids were 
foreshadowed in the Kinderhook by an undescribed species of 
Rhodocnniis that is now- in the collection of B. H. Beane of Le- 
Grand, Iowa. The LeGrand form is closely related to R. douglassi 
var. constrictus. The flat toped tegmen with its pentagonal out- 
line, the laterally directed arms, and the inflated dorsal cup are 
all present although immaturely developed. 

Occurrenci. Gilmore City formation, Gilmore City, Iowa, Also 
found in the iladison limestone of Montana. 

Figured specimen. State University of Iowa. No. 2067. 

Rhodocnniis douglassi var. serpens n. var. 

Plate I, Pigs. 7-9. 

A small foim of Rliodocrinus with a round globe shaped eal^Tc, 
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highly seulpturcd pktos, and usually six arms to the ray. "Width 
of calyx averages 9 ram. Height to am bases 7 mm. The anus 
are nearly three times the length of the calyx. 

Dorsal cup. lufrabasals hidden in a rather large basal con- 
cavity. Basals largo, curving inward to fom the outer portion of 
the basal concavity. Radials entirely on the lateral wall but very 
nearly reaching the basal concavity. Radials as large as the basahi, 
averaging 3 mm. in height. Costals two, slightly smaller than 
radials, supporting a single distichal above which occur free arm 
plates. Interbraclnal series normally 1232 or 1222. Anal inter- 
radius eaiTying a median row of plates with supplementaiy pieces 
on either side. Normal anal succession X321. 

Tegmrn. Flat on the upper surface with a right angled junction 
with the lateral wall. Arm openings laterally directed. Plates 
of tegmen nodose. Orals small, differentiated only vith difficulty. 
Anal opening slightly eccentric. 

Anns. Slender, bi’anehing twice usually, making six arms to 
the ray and thirty to the species. They branch for the first time 
on the sixth palmar. The second branching takes place usually on 
the fourth brachial above the first branch. The palmars are highly 
cuneiform. The brachials between the first and second branches are 
a mixtxire of uniserial, cuneform, and biscrial pieces. Occasional 
forms are found w'hich cairy only four or five arms in one or two 
of the rays. 

Column. A typical Bliodocrinus stem with the usual monotony 
throughout its entire length. Columnals slightly closer together 
near the calj’x. Cirri not obseiwed. The stem of this form appears 
always to be impressed on one of the basal plates. The eccentric 
emergence of the stem from the basal concavity suggests the pos- 
sibility that this form might have been a nodding type. A large 
number of stems of this form have been found coiled up like a 
serpent with a slight depression in the center suggestmg the rest- 
ing place of the erinoid calyx. It seems 1115.013: that the eccentric 
emergence of the stem was not inflicted after the death of the eri- 
noid, since in all eases it aetuall3' displaces and deforms the basal 
plate against which it rests. 

Relationships. This form is the most commonly occurring form 
in the R. dovglassi group. It differs from R. douglassi in that the 
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radials are not depressed as far towards the basal concavity, the 
relative width of the tegmen is considerably less and it does not 
overhang the arm openings. The tognien is not quite as flat on 
top as it is ill others of the group, the plates are slightly more no- 
dose, and the anus is more centrally located. Hundreds of specimens 
have been collected from the Rhodocrinaa zone in the Pennsylvania 
Dixie Quarry. It is mainly because of the abundan<*e of this form 
that the Rhodocmiu,s zone is so named. 

(hcH) vfnci , (xilmoro City formation, Gilmore City, Iowa. 

Tiiijfs. State University of Iowa. Holotype No. 2061 ; paratypes 
Nos, 20o6, 2062. 


lihodotrinu^i doughtasi var. multidactjflus n. var. 

Plate 1, Figs. 12-14. 

This form is slightly larger than R. doughinHi var. serpens. It is 
definitely related to this same group, however. The calyx averages 
13 mm. in width and 8 ram. in height from the base to the arm 
openings. The calyx is relatively wider than that of R. donglassi 
var. serpens and the arms are proportionally shoifer. 

Dorsal cup, Infrabasals small, hidden in the basal concavity. 
BasaLs average 5 mm. in width and are abruptly recurved to form 
tlie rim of the basal concavity. The lower tips of the radials reach 
very nearly to the basal concavity making the radials proportionally 
smaller than in R, donglassi var. serpens. The radials average 4.3 
mm. in width. Costals t'wo, hexagonal, followed by a single dis- 
tiehal, above which there are free arm plates. Primary inter- 
brachial less than half the size of the radial. Normally followed 
by 232 supplementaiy plates. The anal plate is followed by a 
median row of plates with supplementary plates on either side. 
The normal succession is X3322. 

Ttgmi n. Flat on top with an abrupt marginal angle w^hich gives 
rise to the laterally directed arm openings. Plates on the lateral 
edge of the tegmen are more nodose than those of the central plates. 
Anal pyramid eccentric, raised above the general surface, and com- 
posed of many small plates. 

The structure of the arms varies somewhat wuthin this 
variety. There are usually eight arms to the ray, making forty to 
the species. However, quite commonly 10 arms are present on each 
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of the rays that border the ])osterior interradiiis. Occasional forms 
are found with 9 rays to each of the postero-latoial rays. The arms 
of this form branch quite close to the calyx. When llie form carries 
10 arms to the ray the first branching lak(‘s place on the first pal- 
mar. The arms branch for the first time on the third or fourth 
brachial when only eight arms are found in the ray. 

Column. This form exhibits a typical Rliodocrinua stem with 
practically no difi'erentiation throughout its entire length. The 
stem is impressed in one of the basal plates suggesting a nodding 
type and showing its affinity to 11. donglam var. serpens. 

Relationships. This form has been derived through a differen- 
tiation of the arms of E. douglassi var. serpens. The large number 
of arms, the branching of these aims close to the calyx, the greater 
width of the calyx in comparison to the length, and the deiiression 
ot‘ the radials toward the basal concavity readily distinguish this 
form from others of the group. This form occurs chiefly in the 
Rhodocrinns zone and does not occur abundantly in the fauna. 

Occurrence. Gilmore Gity formation, Gilmore (^ity, Iowa. 

Types. State ITnivei*sity of Iowa. Holotypo No. 2065 ; paratypes 
Nos. 2063, 2064. 

Rhodocrinns doughssi var. constrict ns n. var. 

Plate II, Figs. 1-2. 

This form differs from others of the K. douglassi group in that 
it has an exceptionally rounded bottle shaped calyx and a constrict- 
ed pentagonal tegmen. Height of calyx 16 mm., width 17 mm., width 
across top of tegmen 11 mm. 

Dorsal cup. Base deeply excavated, infrabasals small, confined 
to bottom portion of basal concavity. Basals large, averaging 5 
mm. in width. Eadials nearly as large as basals, length 3 mm., 
width 4 mm. Costals two ; first hexagonal, nearly as large as radial ; 
second about half the size of the radial. Distiehals one, with the 
aim openings grooved in their upper surfaces. Interbrachial area 
well defined, the succession of plates normally being 123221. Pri- 
mary interbrachial slightly smaller than radial and succeeded by 
two plates that are equal in size to it. Anal plate large, followed 
by three irregularly arranged plates. The median row of supple- 
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mentary plates that usually rims up the central poi’lioii of the anal 
interradius is slightly offset to the left in the holotypo. 

The plates arc marked with radiating ridges which run from the 
center of each plate. The ridges arc well defined only in the suture 
regio'n of the plates. 

Tegmen. The ventral disk is sharply pentagonal with its corners 
directly above the rays of the doraal cup. It is flat on top and 
meets the lateral walls with an abimpt angle as in other members 
of the if. douglassi group. The arm openings are directed laterally. 
The tegmen plates are large and only slightly nodose. The anal 
opening is slightly eccentric, and not raised above the general sur- 
face of the tegmen. 

Anns. The arms of this fom have not been obseiwed. 

Golmnn. One segment of the stem of this form occui’s at the 
bottom of the basal concavity of the holotype. It appears much 
like the stems of others of this group. 

RelationsMps. This is probably one of the eaidier representatives 
of the R. douglassi group. The first appearance of this type of 
erinoid is in the Kinderhook strata at LeGrand, Iowa. An un- 
deseribed form in the collection of Dr. B. H. Beane of LeGrand 
closely parallels this form in structure. The ])entagonal tegmen 
on the LeGrand form is not quite as sharply defined. It appears 
to be very definitely a direct ancestor of R. douglassi var. con- 
sti-ictus. 

R. douglassi var. constrictus may be readily distinguished from 
other members of this group by its expanded globular calyx and 
its sharply expanded tegmen. This foi'm is apparently not common 
in the fauna and has at pre.sent been collected only from the Rhyn- 
chopora zone. 

Occurrence. Gilmore City formation, Gilmore City, Iowa. 

Types. State University of Iowa. Holotype No. 2057. 

Rhodoirinus douglassi var. excavatus n. var. 

Plate I, Pig. 15. 

A veiy irregular foim of the R. doughissi group. Height of 
calyx to ba.se of arms 9 mm., width 16 mm., height of entire calyx 
13 mm. 
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Bonal cui). Baso exceptionally deeply excavated. The basal 
ea^^ty flares rapidly and is definitely pentagonal. The stem is 
deeply im])rc.ssed into the anterior basal. Basals nearly confined 
to basal concavity with only their ontennost edges showing on the 
lateral walls. The radiuls jiroject slightly below the basals making 
a five pointed star slraped ba.se. The remaining calyx structure is 
similar to that of the typical R. doiigUmi group except that the 
shape of the resulting calyx is quite irregular. The normal inter- 
brachial succession is 1221. Plates marked with radiating aceit- 
minate ridges. 

Tfgmen. The tegmen is verx' irregular and has lost almost all 
of its pentagonal shape. The five comers above the rays may still 
be recognized although they are ill defined. The plates of the 
tegmen are considerably smaller than in otlier forms of this group. 
The tegmen is flat, the arms are directed laterally, and the plates 
are slightly nodose as in others of the group. The anus is eccentric 
and not raised above 1 ho general level of the tegmen. 

Column. Only a small i)Oi‘tion of the .stem of this form has been 
observed. Some eight .segments are found in the basal cavity of 
the holotype which show' the stem to b(‘ similar to other stems of 
the R. dougIn.m group. 

Rehtiionships. This form is the most irregular of the R. douglassi 
group and may be quite easily distinguished from the others. The 
exceptionally deep star shaped ba.sal concavity seiwes to distinguish 
it from the others. This form does not occur abundantly in the 
fauna. All si)ecimens were collected from the Rhodoenntu) zone. 

Occurrence. Gilmore City formation, Gilmore City, Iowa. 

Types. State University of Iowa. Holotype No. 2066. 

Family B.\tocrinid.\e Waehsmuth and Springer 
Genus Erefmocriniis Lyon and Cass 
Eretmocrinus tentor n. sp. 

Plate II, Figs. 3-6. 

A stout, fairly robust form averaging at least 45 mm. in length 
from the base to the arm tips. Arms twice the length of calyx. 
Because of its strong calyx and stout arras this form is often al- 
most perfectly preserved. 
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Dorsal cup. Sub-oval, lieight equals width, averages 14 mm. 
Basal eup shallow, slightly excavated, tending to flare laterally as 
in a typical Eretmoermus. Interbasal sutures deeply grooved. 
Radials wider than long, width 6 mm., length 4 mm. Costals two, 
first quadrangular, second pentagonal, much wider than long. Dis- 
tichals two, slightly larger than costals, usually hexagonal. Pal- 
mars two, except on the postero-lateral raj’s where on the side 
nearest the anal interradius only one appears. Brachials of the 
foui’th order ai»pear on the two postero-lateral raj’S on the side 
nearest the anal interi’adius 1o support the extra arm that usuallj' 
appears at this position. Anal heptagonal, larger than radials, 
followed bj" three plates ; from right to left heptagonal, pentagonal, 
and octagonal. Remaining anal interradius of irregular plates 
usuallj' 6 or 7 in number. The upper plates of the anal interradius 
are in contact with the plates of the tegmen. Primary interbrachial 
large usuallj' 10 sided followed by tw'o plates, occasionally by only 
one. Interdistiehals and interpalmars not pi*escnt. Surface com- 
paratively smooth, plates slightly raised into low nodes. Occasion- 
ally the plates in the upper portion of the dorsal eup arc more 
nodose than those near the base. 

Tegmen. Tegmen high, graduallj' tapering into a long .spino.se, 
slightly eccentric, anal tube which in many cases ri.se more than 
10 mm. bej'ond the aim tips. Spinose radial dome plates appear 
in groups of three above each ray. Oral plates small, also cany- 
ing spines. Am openings directed laterallj' causing the ams to 
flare slightly at their junction with the calyx. Respiratoiy pores 
have not been obseiwed. 

Arais. Arms biserial, simple, tj'picallj' 22, four to the ray with 
the exception of the two postero-lateral raj's which cany five each. 
The extra aim being, in each case, nearest the anal interradius. 
The number of arms varies, however, from 20 to 23. One form 
caiTj-ing 23 arms has 6 arms in the right postero-lateral ray. Forms 
having onlj' 21 arms usuallj' cany four instead of five ams on one 
side of the anal interradius. One specimen bears onlj' 20 ams 
in which the anterior ray carries only three aims. The ams show 
a definite transition between tj'pical Bafocrinus ams and the 
paddle shaped arms of an Eretmocriniis. The bases of the arms 
are rounded while the upper portions are flattened and definitely 
much wider. The brachials in the upper portions of the ams give 
rise to short laterally directed sphies about eveiy third to fifth 
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brachial. The tips of the arms converge inwards around the tube. 
The pinnulars are of short quadrangular pieces each carrying a 
short downward directed spine in their central portion. 

Column. Columnals averaging 12 to one cm. in the upper por- 
tion of the stem and 9 to one cm. in the lower portion. Nodals 
and internodals alternately arranged throughout the column with 
every fourth nodal ex])anded more than the second one. Nodals 
are much less cons])icuous in the lower portion of the column. 
Stout long cirri characterized by short cirrals are given off at 
definite inteivals from the lower portion of the stem. The lumen 
Is small. 

Relationships, A form such as this would be definitely out of 
place in the earlier Kinderhook strata. The calyx structure re- 
sembles very much that of several of the forms of Entmocrinus 
which arc so common in the early Osage formations. Smaller 
forms of Batocrinus had already appeared in the LeGrand beds 
of the Kinderhook but none of the larger forms with the highly 
nodose plates were as yet developed. This foim marks the fii*st 
appearance of the genus Erefmocrinus, It has not as yet com- 
pletely developed the features which are so characteristic of the 
Burlington forms, such as, the eccentric anal tube, the extremely 
wide paddle shaped arms, and the flaring basal eyelet of plates. 
The spikes on the upper portion of the arms are developed in ex- 
actly the .same manner in Aorocrinus annatus of the Devonian and 
in various species of Dorycrinm in the Osage. 

This is one of the most commonly occurring forms in the fauna. 
It occurs abundantly in the lower portion of the Rhodocrinus zone 
and has been found in all of the ** nests at Gilmore City. 

Occurrence, Gilmore City formation, Gilmore City, Iowa. 

Types. State University of Iowa. Holotype No. 2070 ; paratypes 
Nos. 2068, 2069, 2071. 

Genus Aorocrinus Wachsmuth and Springer 
Aorocrinus iola n. sp. 

Plate II, Figs. 7-8. 

A small species of Aorocrinus measuring 52 mm. from the base 
of the stem to the arm tips. The calyx measures 7 mm. in length 
and 8 mm. in width. The arms average 9 mm., and are shari)ly 
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incurved at the tips. The e«lyx expands rapidly, and is widest 
at the arm bases. 

Donstil cup. Basal cup shallow, basals e\j)au(U‘(l slii>‘h11y l)eyond 
columiials. Radials lars>’e, wider than loii<», width a\era«‘iiij 2 f 2 mm. 
First costal quadrangular, about one-third of the width of the 
radial, wider than long. Second costal wider than first. Distichals 
two, approximately the same size as the second costal. Anal inter- 
radius wide. Anal followed by three plates in second cycle and 
four plates in the third cycle. Piamary interbrachial large, fol- 
lowed by two small plates which rest on an almost horizontal 
surface. 

T((j))nn. Shorter than the dorsal ciij), ]>lates slightly nodose. 
Interbrachials connected with tegmen j^lates. The posterior oral 
plate is raised into a short spine. 

Ar?as. Arras variable in number, l)elween 20 and 22, tlie exti*a 
arms, if present, being introduced next to the anal interradius. 
The first four braehials of the arms are stout and uniserial. The 
change to the biserial structure is made on the fifth brachial. The 
braehials in the imiwial portion of the arms are very large iu 
comparison to the si/e of the sj>ecies. The pinnules are short and 
stout. 

Column. The stem of this form is ver\ distinctive. The coluin- 
iials immediately below the calyx are .sharply expanded, Imt grad(‘ 
ra])i(lly into rounded forms in the lower ])ortion of 1h(‘ stein. Th(‘ 
stira tapers very ra]>idly. The cirri are long and slender, one ])(‘- 
ing 34 mm. in length. At their jioint of origin on the stem they 
are nearly as large as tlie stem itself. 

Ildafionshii).s. The shape of the calyx and of the stem is very 
similar to that of Aoroennus imnuifuriis of the LeOrand beds 
A. wla differs from A. immaiunus in that there arc often 5 arms 
to each of the postcro-Iateral rays and also in the fact that the 
arms change from the uniserial to the biserial structure much 
sooner on Aorornnn.s immafiirus. The type of am structure ap- 
pcars to be almost identical with that of Aorocrinu, caulicAdu^ 

( lialJ 1 of the Devonian suggesting that this form might liave its 
lineage directly from some Devonian form rather than through 
Aoroennus mmaiurvs. It may be easily differentiated from any 



GILATORK riTY F()R]\rATTON 


51 


of llio Mississippi, ‘in si> 0 (*i(‘s ot Aoroinnu^ by this firm structure 
alouc. 

This fonu occurs ()nl> sparingly in the fauna. Tl has been 
collcctisl from l)()lh tlu^ Uhifnchopont zone and the Khodocrimts 
zone. Tlie j>i*eatost numlun* of the forms were taken from very 
thin 1)1 ue beds in the Rln/uchopora zone in the southeast corner 
of tlie Pennsylvania Dixie (Quarry. Both of the type specimens, 
however, wer(‘ taken from “lusY’ No. two in the Jihodocrinm zone. 

Occurrence. (Jilmore (hly formation, (iilmore City, Iowa. 

Types. State University of Iowa. noloty])e No. 207G; para- 
type No. 2072. 

Uamily Ac’TiNoiauNii) vk (Roemer) 

(femis (Uu l(H rinuH (Wachsmuth and Springer) 
(UtdocrinuH impcralor n. sp. 

Plate II, Uit»‘. 0; Plate TD, Fisv. i. 

This is tlie larj^est and most robust crinoid that occurs in the 
fauna. The calyx and arms in the larger specimens often reach 
a length of 95 mm. The avi'rage length of sjiecimens is about 90 
mm. The calyx averages about 24 mm. in length and 115 mm. in 
width at the arm bases. The arms a\erage 55 mm. in length. 

Dorsal cup. Hasals slightly (laiing*. Basal cup II nun. in height. 
Kadials (> mm. in height and 7 mm. in widtli. Uii'st costal 4 mm, 
in height and 5 mm. in width. Second costal slightly smaller. 
Distichals slightly srnallei* than second costal. Pahnars half the 
size of the di.sti(*hal. Interbrachial smaes normally 12222. Pri- 
mary intt'rbrachial () mm. in width and (i mm. in length. Anal 
int(‘rradius normally 12-14221. Anal plate (‘([ual in size to radials. 
Plates markisl with sharp radiating ridges, lh(‘ lower two cycles 
usually having from 2 to 2 ridges to each side of the i)latc. 

Tiijmvn. The disk tapei^s gradually into a very long slender 
anal tul )0 which rises at least an inch above the arm tips. The 
l)hites of the tegmen are small and usually marked with a low node 
in their centei*. Oral plates are small and inconspicuous. The 
ambulac]‘al portions of the tegmen have a tendency to bo raised. 

Arms. Typically 22, all rays carrying (5 except the two postero- 
lateral rays which carry seven. The extra arm in each case being 



52 


IOWA STUDIES IN NATURAL HISTOEY 


nearest the anal interradius. The arms arc long, slightly incurving 
at the tips, and characterized by very small brachials. There arc 
noi-mally about 22 brachials to one cm. The ai-ms average 55 mm. 
in length and often carrj- srmill nodes at regular intervals. The 
pinnules are characteristic of Cudocrinus, having a small spike- 
like plate on each of the pinnulars. 

Column. The stem is stout, consisting of alternately expanded 
eolumnals which are thin, usually averaging about l.T to each cm. 
The lumen is small and round. The edges of the eolumnals are 
milled. 

Relafmiships. This form is undoubtedly one of the largest 
species of the genus Ccictocnnus. It is equalled in size only by 
the larger specimens of Cactacrinus arnoldi from the LeOrand 
beds. Several of the lower Burlington species arc very nearly as 
large as this form but none exceed it in size. This foim undoubt- 
edly had its origin m the large Cactocnmis anioldi type of the 
Kinderhook. It differs from C. amoldi mainly in that it has a 
greater number of arms and its plates ai'O more shari)]y sculi)turcd. 
One undeseribed form which occurs in the uppermost portion of 
the LeGrand beds appears to have the same type of oimameutation 
to its plates. 

This species is confined to the Rhodocrinus zone and has been 
found in both quarries at Gilmore City. One large slab upon 
which are preserved several complete specimens rested in the ro- 
pository at the University of Iowa for a pex’iod of over ten years 
before the main crinoid horizon was located. This slab was taken 
from the foundation of a barn which had been built from lime- 
stone taken from one of the old quarries in the region. 

Occurrence. Gilmore City formation, Gilmore City, Iowa. 

Types. State Univei-sity of Iowa. Holotype No. 2074; paratyjxe 
No. 2077. 

Family Hex.vcrinidak Wachsmuth and Springer 
Genus DicJiocrinus Munster 
Dkhoennus iozemanensis (Miller and Gurley) 

Plate VI, Figs. 1-2. 

1896. Platycrinus Iozemanensis Miller and Gurley. Illinois State Mus. of 
Nat. Hist., BuIL 10, p. 83, pL 5, figs. 16, 17. 

A rather large form of DicJiocrinus measuring 13 ram. from the 
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base of Iho calyx 1o llio lop of the lejicmon. This form diffors from 
most forms of Dichorrinwi in 11ml the lower porlioii of Ihc basals 
is cxj)andc(l iiilo a llariiii? rim. The calyx expands rapidly and 
is 11 mm. wide at Ihe arm ba.ses. 

Dorsal cup. Basals Iwo, formiuj? a rathoj’ deep cup, Ihe lower 
portion of which is expanded into a flaring rim which is excavated 
beneath. Inlerbasal sutures deeply grooved through this rim. 
Radials 5 mm. liigh expanding rapidly, 2 mm. wide at the base 
and 5 mm. wide at lo|). C^oslals iwo, extremely shod, united by 
syzygy, and occupying less than one-third of the upper face of 
the radials. The co.stals in this foim arc free arm plates. Dis- 
lichals Iwo or three willi ai)i>arenlly no regularity. The anal plate 
is smallei* than Ilu‘ radials and does not exi)and at the upper por- 
tion. Except for a slight prolnision toward the basal eyelet, the 
anal plate appears as a (luadrangular piece. 

The i)lates are nmi-ked by low, narrow, i-oughened, i)araUel ridges 
which run both ti-ansversely and longitudinally on the radials. 
The tran.sver.se ridges are much better defined near the interradial 
.sutures. The number of ridges running longitudinally on the 
radial plates varies from 3 to (5. Thc.se ridges arc of the same 
general chai'acter as those which arc found on D. cinctus of the 
LeG-rand beds. 

Tegmcn. The highly protruding extremely eccentric anal pyra- 
mid is the most conspicuous feature of the ventral di.sk. It appears 
well down on the posterior side of the disk between the arms and 
protrudes almost as far laterally as the arms thi'msclvcs. The 
plate structure of the ]>rotru.sion is irregular and is capped by a 
number of very small pieces. Ambulacral areas raised into ridges 
and interarabulacral areas deeply do])i‘essod. The ambulacral 
ridges converge at very large spinose po.sterior oral plate which 
extends well down the posterior aide behind the anal protrusion. 

Anns. Only a small portion of the am stnietui'c is preserved 
on the Gilmore City specimens. The ams branch once on the 
second costal and then again on the second or third distichal, sug- 
gesting that the specimen probably has 20 arms. There are not 
enough brachials above the last bifcivation to detemine if the 
arms are uniscrial or biserial. Pinnules consisting of short qirad- 
rangular pieces are preseiwcd on two of these lower brachials. 
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Column. The stem of this form has not boon ob'-'cm'd on the 
Gilmore City form. 

Relationships. In J896, Miller and Gurley’ ’ described this species 
from the Madison limestone of Montana as Plalijci-inus douglassi. 
This specimen is not figured by Waehsmuth and Springer in their 
report on North American Camcrate Crinoids becaixse at the time 
the specimen was unavailable for study. The type siJccimen is 
now in the collection of the University of Cincinnati. The species 
was described from a single specimen which is preserved on a slab 
so that only the anterior side is exi)osed. A comparison of the 
Madison form with the Gilmore City form has shown them to be 
identical. The occurrence of such a peculiar species of Dichoennus 
in two widely separated formations should be of considerable sig- 
nificance when their relative ages are considered. 

This form may be easily reeognized from all other species of 
Dichoennus by its flaring base, its rapidly expanding calyx, its 
peculiar plate mai’kings and its highly protruding anal pyramid. 

This species of Dichoennus might very easily have l)cen derived 
from the Kinderhook species Dichoennus cincius. It is quite 
definitely different but shows relationships in the typo of plate 
markings. This particular group of striated species of the genus 
Dichocrinus also have descendants in the Burlington in the form 
of D. striatus. 

Only two specimens of this fom have been found at Gilmore 
City. They were found together on a slab lying in the bottom of 
the Pennsylvania Dixie Quarry. Because of this, the horizon from 
which they came can not be detcimined with absolute certainty. 
The character of the slab, however, suggests the thin beds tliat 
mark the base of the Rhodoennus zone near the southeast side of 
the quarry. 

Occwrence. Gilmore City foimation, Gilmoi*e City, Iowa. 

Figured specimen. State University of Iowa. No. 2073. 

Dichocrinus multiplex n. sp. 

Plate IV, Fig. 1 

A large species of Dichocrinus. Calyx averaging 12 mm. in 
length and 10 mm. in width. Stem fully 120 mm. in length, the 

18 Miller, S. A., and Gurley, W. S’., Illinois State Mus. of Nat. Hist., Bull 
10, p. 83, PI. 6, Pigs. 16-17, 1896. 



GILMORE CITY FORMATION 


55 


lower portion of wliieh is crowded with long slender cirri. Arms 
averaging JIH mm. in length. 

Dorsal cup. Basals forming a cone slia]>od cup, expanding grad- 
ually until llio full width of the calyx is miched at their tops. 
The height of the basals being 5 mm. Basal suture not shaiply 
defined. Radials twice as long as wide, aim facet occupying about 
one-third of their upper surfaces. Anal side bulging. Anal plate 
much wider at the base than at the top. 

Toymen. Consisting of vciy small plates. Ambulacral plates 
shaiply defined, i-unning in a continuous raised series from the 
arms to the center of the disk. Oral plates slightly lai^er than 
others of the disk. The anus is eccentric and situated on a slight 
protuberance' above the anal interradius. Interambulacral plates 
situated in depressions between the raised ambulacra! rays. 

Arms. Blender, uniserial, brack ials very short in comparison to 
their width, cuneform in the upper portion of the arms and aver- 
aging five to 1 mm. Pinnules slender, closely packed together, con- 
sisting of from 10 to 18 pieces. The bases on which the pinnules 
rest protnide beyond the general ventral surface of the arms. Since 
the pinnules arise from every segment from alternate sides of the 
aims the raised iiinnule bases give the ventral surface of the arm a 
saw tooth appearance. Aims flare laterally at about their mid 
length and taper to veiy fine delicate ends. The tips are incurved. 
The arms branch once on the second co.stal making 10 arms to each 
specimen. 

Stenn. Long slender, sharply difCercntiated into sharp nodals 
near the proximal end. Oolumnals thinner just below calyx and 
every other segment expanded. This character soon changes and 
every fourth segment is expanded into a nodal. The nodals be- 
come much le.'«s prominent towai'ds the distal end of the stem. The 
lower third of the stem gives rise to a great number of slender 
curling eiiri, many of which measure 30 mm. in length. 

The calyx plates are smooth and without markings of any kind. 

Belaiionslxips. This fom is undoubtedly derived from the D. 
inormhis type of erinoid which occurs so abundantly in the Kinder- 
hook at LcQrand. It differs from D. inorvaiiis in that it is usually 
smaller in size, the basal cup docs not expand as rapidly and the 
length of the calyx in proportion to the width is greater than in 
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D. inomntus. The pinnules and aims are much less coarse and 
much more delicate on this form. This fom compares most closely 
with that of Dichocrinus delicatus of the LoGrand bods. It diifers 
again in the elongation of the base and in the fact that D, delicatus 
has biserial arms. 

This form oceui^s abundantly in both the Blujnchopom and 
Rhodociinus zones of the quarries at Gilmore City. One horizon 
located near the very upper portion of the Rhodocrinus zone is 
particularly rich in these forms. There are several layers on the 
west side of the Pennsylvania Dixie Quarry near the north end 
that are usually well covered with specimens of this form. This 
particular species because of its delicate arms and pinnules is usual- 
ly very much broken and fragmented. 

Occurrence. Gilmore City formation, Gilmore City, Iowa. 
Types. State Universitj' of Iowa. Holotype No. 2075. 

DicJiocnnus campto n. sp. 

Plate II, Fig. 10; Plate VII, Pigs. 1-2 
This is the smallest and most delicate form of crinoid occurring 
in the entire fauna. The largest specimens will measure about 20 
mm. from the base of the caly x to the arm tips. The average sized 

EXPLANATION OF PLATE V 

Pago 

Fig. 1 . Evitazocnims dero n. sp 58 

Posterior view of the holotj'pe. Tho length of the arms 
being nearly twice the length of the calyx as shown in 
this specimen, x 1 . 

Figs. 2 , 3 . Pachylocnmis fimbria n, sp 54 

2 . Posterior view of the holotypo showing tho unilateral 
heterotomous tj’po of arm branching, x 1. 

3 . Anterior view of a paratype. x 1. 

Figs. 4 , 5 . Zeacrimis compactm n. sp (55 

4 . Anterior view of tho holotype. x 1. 

5 . Postoiior riew of the same specimen, x 1. 

Fig. 6. Decadocrims douglassi (Miller and Gurleyj 68 

Posterior view of a typical specimen, x 1. 

Figs. 7 - 9 . Gihnocrinm iow&nsis n. gen. and sp 73 

7 . Anterior view of a very immature specimen showing the 
exceptional length of braehials in comparison to the calyx 
in early stages of development, x 1. 

S. The same specimen enlarged, x 2 . 

9 . Lateral view of a slightly larger specimen showing two 
arms in one of the rays, x 1. 
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specimens average 12 mm. from the base to the tips of the arms. A 
few complete specimens are now in the eolleetiou which moasui*e 
less than 8 mm. fj*om the base to the arm ti])s. The calyx occupies 
one-fourth of the leiifttli from the base to tlie aim tips. The width 
of the calyx varies witli the size of tlie siiceimen from one and onc- 
lialf mm. to 5 mm. The stem is slender, delicate, and reaches a 
length of 50 mm. 

Dorsal cup. Basal cui) shallow, expanding very rapidly, inter- 
basal suture not sharply defined. Eadials low, slightly convex, 
onl}’’ slightly longer than wide. The arm facets occupy about one- 
third of the upper surface of the radials. The anal is slightly 
broader at the base than at the top. 

Tcgmen. The venti'al disk has not been observed. 

Anns. Arms bisei-ial, three times as long as calyx, and char- 
acterized in general by their exceptionally coarse pinnules whicli 
are heavy and short. The brachials are largo and coarse. 

Column. The stem is sinuous, suggesting the possibility of coil- 
ing. It consists of regular columnals without marked differentia- 
tion into expanded nodals. At regular intervals long slender cirri 


rigs. 

Figs. 

Figs. 

Figs. 


EXPLANATION OF PLATE VI 

1,I2. Dichoernuus' bozrmanfmu (Millor and Gurloy) 

1. PoHtciior viow of a spwiniou showiiit? tlio Haring base, 
the rapidly expanding calyx, and tlio radiating plate 
maikings. x 1. 

12. Anti’i’ior view of tlio haino hpocimon. x 3. 

Fach,ifloc)imus niiijtr n. sp 

;j. Postorior viow oi‘ fho Iiolotypo showing tho stem and 
cirri, x 1. 

4. Anterior view of a parutype. x 1. 

5,(1. Gulmi(nnu<.\ ihomoM n. Hp 

5. PosU'iior view of tho holotypo, x 1. 

6. Lateral view of a paratype. x 1. 

7,8. Lasion‘inuji rxprciisHS n. sp 

7. Anterior view of tho Iiolotype. x 1. 

8. The same bpocinijcn enlarged x 2 showing the type of arm 
branching. 

9,30. GiJmocriniis iowemis n, gen. and ap 

9. Posterior view of the genotype showing the long un- 
branclicd arms, x 1. 

10. Poatcrior viow of a paratj^ie in whicli the loft postero- 
lateral arm branches once, x 1. 
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are given oflE throughout the entire length. Apparently at least 
four such cirri are given off at each of these intervals on the stem. 

The plates of the calyx are without ornamenlation of any kind. 

Relationships. The genus Camptocrinus is identical with Dicho- 
crinus except for the coiled stem and the whorls of cirri that are 
given off at inteiwals along the stem. The calyx and arms of 
Camptocrinus exhibit the same shallow cup and coarse arm struc- 
ture that is characteristic of this species. This form is without 
doubt an early form transitional from the genus Dichocrinus to the 
genus Camptocrimis which appears later in the Mississippian. The 
only essential differences between this fom and a true Camp- 
tocriniis is that the stem of this individual does not coil and the cirri 
do not come off in such dense whorls from the nodals of the stem. 
The cirri are not confined to one side of the stem as they are in a 
typical Camptocrinus. 

This form occurs quite abundantly in both the Elnjnchopora and 
Rhodocrinus zones. It is far more abundant, however, in the 
Rliodocnnus zone. The holotype, which shows the stem so well, 
was taken from thin-bedded oolitic limestone in the upper ])ortion 
of the Rhyncliopora zone. 

Occurrence. Gilmore City formation, Gilmore City, Iowa. 

Types. State University of Iowa. Holotype No. 2079; paratype 
No. 2078. 

Order FLEXIBILIA Zittel 
Family T.\xocrinidae Wachsmuth and Springer 
Genus ExUaxocrinus Springer 
Euiaococrinus dcro n. sp. 

Plate II, Fig. 11, Pl.nte V, Fig. 1 

Closely resembling E. fletcheri of the LcGrand beds but con- 
siderably larger in size, with much bettor developed inlerbrachial 
plates. Cdlyx and arms averaging 65 mm. in length, width at 
widest portion about 36 mm. The upper portions of the arms are 
very long and slender. 

Calyx and Arms. Infrabasals small, low, very inconspicuous, 
less than one half mm. in height. The lower surface in contact 
with the stem is milled. Basals low, 9 mm. in width, 5 mm. in 
height at the point which projects between radials. The posterior 
basal is considerably larger and projects into the anal interradius. 
Radials larger than basals, heptagonal expanding toward their up- 
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per portions; width at maximum 12 mm., height 3 mm. at center. 
Costals two equal in size, width 7 mm., height 3 mm. Distiehals 
tlireo slightly smaller than eostals, width 6mm., height 3 mm. 
Palinars I’rom three as a minimum to six as maximum. Interbrachial 
plates strongly developed with a normal .sequeneo 123 followed by 
smaller plates. One ruy shows 133 plates followed by a series of 
smaller i)lates. The primary interbrachial is about equal in size 
to the first costal and the two following plates are about half its 
size. Interdistichal ai'eas are also well developed nomally carr}'- 
ing two plates. The right i)ostcro-Iateral I'ay of the holotiTpe car- 
ries at least 8 ])lates one of which is quite large. The anal consists 
of a single scries of plates. Radianal in upper oblique position, 
small, resting on truncated face of radial, in contact with first anal 
plate and first costal. Arms dichotomous, branching four or five 
times. The ni)pcr poilions of the ams are very slender and small. 
The ventral disk has not been observed. The ambulaerals consist 
of a double row of imbricating overlapping plates. They arc bor- 
dered on either side by alternate si)ino.sc portions of the brachials. 

Column. Expanded abruptly near its upper portion. Columnals 
vciy thin, 16 occurring in one cm. near u])])er portion of stem. 
Columnals of varying thielmoss throughout stem. Slightly thicker 
in low'cr portion of stem. Lumen pentagonal, small. 

Relationships. This form appears to be most closely related to 
E. flclchcri of the Kinderhook formation at LeCrand. On a whole 
it is much larger, its interbrachial ])lates are more abundant and 
larger. It expands moi“e inpidly, the anal interradius is wider, 
and its stem lacks the typical nodose expanded columnals of E. 
fleichcri. This fomx represents one of the latest occuiTcnccs of the 
genus EuiuToennus since it is typically a Devonian genus. 

It occurs only rarely in the fauna and has been found only in 
tho Rhodocrinns zone. Only three .specimens have been collected 
at tho present and all of these come from the "nests” of the Penn- 
sylvania Dixie Quany at Qilmoi'o City. 

Occuri’encc. Qihnore City fonnation, Gilmore City, Iowa. 

Types. State University of Iowa. Holotypc No. 2080. 
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Order INADUNATA Wachsmuth and Springer 
Suborder FIkSTUu\ta Wachsmutli and Springer 
Family CyATFiocRiNiDAE (Roomer) 

Genus Lasiocrin us Kirk 
Lasiocrinus expressns n. sp. 

Plate VT, Fig. 7-8 

This species is knowui only from a single very delicate specimen. 
The genus Lasiocrinus is not typically a IMississippian genus and 
although the characters of this foim can not be fully determined 
it seems that it can be referred to no other genus. The length o£ 
the holotype is only 28 mm. including the stem. The calyx and 
arms are only 15 mm. in length. 

Dorsal cup. The plates of the dorsal cup can not be fully studied 
without approaching the specimen from the under side, since it is 
preserved on a slab of the limestone. There is apparently no 
change in the structure of the anterior ray since three almost 
identical rays are in view and the anal interradius is not eximsed. 
The calyx is short, expanding very rapidly, slightly over 1 mm. in 
height, and a little over 2,5 mm. in width. The infrabasals are 
small. The basals are smaller than the radials and are widest at 
their upper ends. The radials arc considerably wider than high. 
The sutures between plates are depressed. 

Tentrd sac. The anal sac is not exposed but is apparently quite 
short. 

Arms. The stnicture of the ams suggests that this form should 
be referi^d to the genus Lasiocrinvs. The am structure is very 
similar to that of L. Scoparms (Hall) from the Devonian. Anns 
delicate uniserial, branching for the first time on the fourth or 
fifth brachial. They have a bilaterally hiAfin *1hnous structure af- 
ter the first branching. The branch in oportiase is smaller than 
the main trunk of the am. They branch at more frequent inter- 
vals near their distal ends than at the proximal end. The pinnules, 
if present, have not been observed. 

Column. The column is definitely pentagonal throughout its ex- 
posed length. Only 14 mm. of the stem is preserved. Each colum- 
nal of the stem is expanded into a low node at each of the corners. 
Long delicate cirri are given oflE at regular intervals throughoiit the 
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length o£ the .stem. The ('olumnals from whieh tlic cirri arise arc 
definitely expanded and of larger size. Four whorls of cini are 
given ofl' in the 14 mm. of slcm that is preserved on the holotypo. 

Kelationithips. While Lmiocnum is not a widely distributed 
genus nor typically Mississippian ; Ihe nou-pimiulate arms, the 
pentagonal stem, the bilaterally heterotomons type of arm branch- 
ing, and the rapidly expanding calyx all suggest that it is to be 
con’ectly classified with this genus. Tt may be differentiated from 
tlie New York fonns by the cirri on the stem and by its delicate 
natui'e. Later work in the area may yield better s])eeimens for 
study. 

Occwnrn(<. Gilmore ('ity fomation, Oilmorc City, Iowa. 

Type. State University of Towm. TTolotype No. 2093. 

Family GiiOSSocBiNioAE Qoldring 
Genus (Honiocrinus S. A. Miller 
(wonioennus maximm n. sp. 

Plato VII, Fig. 8 

This species ropi*esents the second known occuiTenec of this 
genus in Noi'tli America. It is similar in many respects to the 
form described from the LeGrand beds at the time the genus was 
erected. Almost all of the character's of the original form are re- 
flected in this new species. 

Since this form is known from only one bi’oken specimen, it is 
not possible to give complete measurements. Tt appears that a 
poi'tion of the central pai-t of this specimen has been lost. The 
specimen was at least 60 mm. in length from the base of the cup to 
the arm tips. 

Dorsal cup. The lower poi'tion of the dorsal cup of this specimen, 
including infrabasals and lower portion of the basals, is missing. 
The radials and the upper portion of the basals are preserved. 
The calyx appears to be conical in drape and is probably not over 
SYz mm. in height. It measures 5 mm. in width at the arm bases. 
The radials are considerably wider than long and their upper faces 
are quite concave. The anal plate is small, quadrangular, and is lo- 
cated quite differently than that of any other members of the 
Glossocrinidac. It was probably because of the position of the 
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radiaual plate that tliis genus has bceu referred lo the eyalho- 
crinidac. The radiaual is in eontaei wilh the anal and the right 
postero-lateral radial above and with two basal plates below. The 
anal plate is in eontact laterally w'ith two radial plates, with the 
posterior basal and the radiaual beneath, and with the middle pri- 
mary tube plate above. 

All plates of the dorsal cup arc nodose and roughened. 

Ventral sac. The anal sac is long and tapering reaching the en- 
tire length of the arms. The posterior side is marked by a median 
row of heavy pieces that strongly' resembles an extra arm. The 
presence of this median row' of ])lates on the anal side is of im- 
portant taxonomic significinicc. The remaining i)lates of the sac 
are small and exceptionally irregular. It is very difficult to locate 
interplate sutures in the tube since the surface is covered with 
small iri'ogular spines. The median row' of plates on the ])ostoi‘ior 
side of the anal articulates directly upon the anal plate and is not 
offset to the right as is usual in Devonian members of the Glosso- 
crinidae. In many of the Devonian forms tlie central primary 
tube plate is in contact with both the radianal and the anal plates 
thereby separating the anal plate from the right ])ostero-Iatcral 
radial. The anal opening has not boon observed. 

Anns. The arms of this fom arc very similar lo those of the 
LeGitind form. They branch once on the fouith brachial instead 
of on the third brachial as in (f. sculptilis. They give rise to long, 
strong, ramules from every other brachial. The arrangement of 
these ramules on every fourth brachial gives the arm the appear- 
ance of having a bilaterally heterotomous sti'nctui'c. 

atem. The stem has not been observed. Although the stem of 
this form has not been seen, it may be inferred that it will be 
pentagonal. This fom closely ])arallels the LeGrand form in all 
other w'ays and mil undoubtedly also have a pentagonal stem. 
This stem was covered with exceptionally long whorls of cirri 
probably throughout its entire length. These cirri are undoubtedly 
longer and sti-onger than those of the tj'pical LeGrand form. Al- 
though the stem is missing, a group of six of these cirxi have been 
preserved with the Q>ecimen and measure at least 17 mm. in length. 
The entire length of them was undoubtedly much greater. 

BeJationsUps. This fom has been classified with the Oyatho- 
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ciinidac hecauM^ oT tho posilion of <ho anal and radianal ])la1c.s and 
because of llio si I'licl arc of liu' arms. The f?cnus is considered as 
belonging 1o Ihe family (llossocrini«Iae by the wriler because of the 
following reasons. The lype and siruclurc of the anal tube in 
iTiadunafe crinouls is always liighly diagnostic. The long tube 
with the median J’ow of plates is sudieioutly difl'crent from other 
groups of Inadunate cl•inoi<^s to place the form in the Qlosso- 
crinidac. The only modi (icat ion which has been ncccssaiy to pro- 
duce the (loniovrinus calyx structure from that of the typical 
Glossocrinus structure is a shifting of the I’adial ])late over against 
the anal plate thereby enclosing the radianal within the calyx. 
The position of this radianal plate would suggest immediately that 
the form belonged lo the (Valhocrinidae. However, when all of 
the characteristics of the form are considered, such as the long 
l)rimitivc tube witli the* median row of plates, the slender arms 
with elongated bwichials which give rise to long ramules it would 
appear that this form had definitely been derived through a dif- 
femitiation of some form of the family (riossocrinidao. 

Occurn ncc. (lilmore Chty formation, (lilmore City, Iowa. 

Mtate University of Iowa. l[oloty]je No. 2094. 

Family PoTERrooKrNin.'Ua Springer 
Oenus Pttchalon'inus Wachsmuth and Springci- 
PacJinlormius cirrifer n. sj). 

Plato VI, Figs. ,‘14 

A small rather delicate form averaging between 15 and 18 mm. 
in length from the base of the calyx to the tips of the arms. The 
calyx a\’erages between 3 and 5 mm. in length and is as wide as it 
is high. The stem is characterised by an abundance of cirri which 
are given off throughout its length. 

Dorml Cup. Cone shaped, expanding quite rapidly, having a 
typical Pachylocrinus structure. Infrabasals shoH, wider than 
long. Basals comparatively large averaging 2 mm. in length. 
Radials shoit, width about twice length. Radianal pentagonal al- 
most as large as the anal. No plate decorations. 

Ventral sac. Not obseiwed but definitely not as long as the arms. 

Anns. Imperfect unilateral heterotomy, branching once on the 
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first brachial except in the anterior ray where the first branching 
occurs on the fourth brachial. Branching three times all together. 
Brachials of the second order varjdng from 6 to 8 and brachials of 
the third order from 8 to 13. Axillaiy brachials considerably 
larger than others. Slightly euneform pieces developed only in iho 
upper portions of the arms. Pinnules rather short and stout. 

Column. Nodals and internodals alternately spaced in upper 
portion of stem. Columnals much longer in lower portion of stem 
and nodals appear on every fourth columnal. The outstanding 
feature of the stem is found in the long cirri which are given off 
throughout the length of the column. Many of these cirri are over 
22 mm. in length. 

BeUtioniliip.'s. The two forms of the Pachyloennus in this fauna 
exhibit to a marked extent the variations in the arm structure 
\vithin this genus. As usually defined the aim structure must be 
dichotomous, although many of the forms have a marked tendency 
for unilateral heterotomy. The arms of this form are rounded and 
definitely not abutting but their method of branching is imperfect 
unilateral heterotomy. 

This is not an abimdantly occurring form in the fauna. About 
10 specimens are aU that have been obtained as yet. It apparently 
is found much more extensively near the very base of the Rliodo- 
ciinus zone than in any other part of the formation. 

Occurrence. Gilmoi*e City formation, Gilmore City, Iowa. 

Types. State University of Iowa. Holotype, 2082; paratype, 
2081. 


Pacliylocrinus fimbria n. sp. 

Plate V, Pigs. 2-3 

A large robust form of Pacliylocrinus with stout arms, a rapidly 
expanding cals^, and a stem covered with cirri, throughout its 
length. The height of a specimen showing calyx and arms is 27 
mm. The calyx averages 10 mm. in width at its junction with the 
arms. 

Dorsal cup. Cup as in other forms of Pacliylocrinus. Infra- 
basals comparatively large, forming a considerable portion of the 
dorsal cup. Basals large averaging 4 mm. in width, and 3 mm. in 
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height. Radials coiiKulcrsibly widor Ilian liigh. Radiaual nearly 
as larffo as anal. 

Ventral sac. Only Iwe specimens of this form liave been eolloctcd 
and the tube is not exposed in cither specimen. 

itm.s*. Arms rounded, not abutting, branching onee on the first 
brachial, exhibiting perfect unilateral lietorotomy in their manner 
of branching. Tlie second branch occui’s on the Hth brachial, the 
third on the 15th lirachial, the fourth on the 25th brachial, and the 
fifth on the IJTth brachial on the left side of the antciior ray. The 
branching is somewhat h'ss often in the other rays. The brachiaLs 
are not markedly cuneform. The jiinnules arc stout and rather 
short. 

Column. Only the upper portion of the stem has been observed. 
It consists of alternately expanded nodals and gives rise to whorls 
of cirri at intervals staiiing almost immediately below the calyx. 
These cirri (‘xtend ui) wards beyond the dorsal cup in some cases. 

Relationships. This form with its unilaterally heterotomous aims 
can not bo corivctly classilied ns Pachylocrinus under the pi'csent 
definition of that genxis. All of the characteristics of the genus 
Pachylocrinus are answered by this fom cxcei>t the manner of 
branching of the arms. Hiiringer” includes forms having one or 
two unequal arms which branch on the inside of the ray in this 
genus. “Although having typically dichotomous arms, it will in- 
clude some forms in which there are one or two arms branching 
unequally on the inner sid<‘ of the ray, provided these arms arc 
rounded and not abutting as in Zeairinus.'^ 

It would appear then that the genus Padiylocrinus might better 
1)0 defined as having both dichotomous and heterotomous aim struc- 
ture. The aims should branch on or before the second brachial, 
should branch more than once, and sliould be rounded and not 
abutting. Pachylocrinus arhorous of the Chester from ITuntsville, 
Alabama, has exactly the same type of arm structure that is ex- 
hibited in this form. 

The form does not occur abundantly and has been found only in 
the very basal beds of the RJwdocrinus zone. Both specimens were 

Springer, F., Uimsual Fossil Orinoids, Proc. United States Nat. Mus., vol. 
67, Art. 9, p. 70, 3920. 
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isolated and had no relation to the “nests” of ('rinoi<Is in the re- 
gion. 

Occurrence. Gilmore t”ily formation, (iilniore (^ily, Iowa. 

Types. State University of Iowa. Iiololyj)e No. 208:i; |)aratyiH' 
No. 2084. 

Genus Zcacriims Hall 
Zeacrimis cmipactm n. sp. 

Plato V, Figs. 4-f) 

This form exhibits all of the common eharaelei's of the genus 
Zeacrimis and is a very early occurrence of this genus. It is char- 
acterized by nigged decorated plate stnicture and spinos(' nodose 
projections on the axillary pieces iji the arms. Tin* hololyp(' is :57 
mm. in height from -the base to the arm tips. I'he ai-nis llai'e con- 
siderably in their upper portion and are incurved at tlieir tij)S. 

Dorsal cup. Base flattened. Jnfrabasjils hidtUm at bottom of a 
wide basal concavity. Basals inflated into nodes wliich ju'ojccl 
laterally. Badials very low and angular, width 5 mm. height 2 
mm. The upper face being somewhat concave. The radianal plate 
is as large as the radial and is in a normal position in contact with 
two basals beneath, with the right radial and anal laterally, and the 
right primaiy tube jilate above. Jn no place does it conu' in con- 
tact with the right costal. The anal is in contact with the left 
postcro-lateral costal and left radial with the radianal aiul I'ighl 
primary rtibc plate, with the central an<l left primary tube plates 
above, and witli the posterior hasid Ixausdli. Plates of the anal 
interradius arc very rough and nodose. 

I cntral sac. The sac is not visible in specimens which ha\e been 
collected so far. 

Anns. The aims exhibit pcrfc'ct unilateml lieterotomy through- 
out. The first costal is axillary and is much larger than either the 
basal or radial plates; being 5 mm. in width and 2 mm. in height 
and sharply nodose. The arms branch 7 times at a maximum with 
the exception of the anterior ray. In the left poslero-Iatoral ray 
the branching takes place on the following brachials J, 7, 13, 21, 31, 
38; on the right postero-lateral ray 1, 7, 13, 20. 28, 38; on the left 
antero-lateral ray 1, 7, 13, 20, 28, 36, 47; on the anterior ray 3, 9, 
17, 25, 37, 56, and on the right anterior-lateral ray 1, 8, 14, 20, 28. 
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and o7. TIu' brachial, s loud to bo moiv cimoiform iu the upper por- 
tions of tbo arms tliaii is xisually cbai'act eristic of Ibo geinis Zea- 
crinuK. The ])inmilos are sliort and closely set logetlier. 

Golimn. Tlie stem is round consists of alternate sliarply ex- 
panded brachials. It tapciis (piitc rapidly and apparently is not a 
long .stem. Only the ixpj)or ])ortion has been observed. 

RelationUiips. This form is structurally very much like other 
forms of the getms that occur in tho lower portion of tho Mississip- 
pian. It differs from all otlioi's however in its exceptionally rough 
nodose plate maxkings. The anal area has not been greatly modi- 
fied as yet from that of the u-sual number of tlic Poterioennidae. 

The foim does not occur abundantly in the fauna. Three si)eei- 
meus have been collceteil to date. All three were found during the 
last field .s(‘ason hi the region, in “nest” No. one of tho Pennsyl- 
vania Dixie Quariy. 

Oicurnme. (lilmore Oily formation, Gilmore City, Iowa. 

Tijpcx. State Ifniversity of Iowa, llolotype No. 2085. 

Genus Cuhmerinus Jaekel 
Cuhnknnm ihomasi n. sp. 

Plate VI, Figs. 5-6 

This form avei'agos somewhat smaller than the commonly occur- 
ring forms of (Udmici'iimx from the St. Louis formation. Ihc 
length of (he cal.xx and anus of typical specimens is about 32 mm. 
The calyx is cone sha|)e(l, 5 mm. wide at arm bases and 5 mm. high. 
The arms and pinnules are delicate. 

Dorsal n(/>. Tlu' structure' of I In' eloi-siil eup is very definitely 
that of the eommon member of the Doteriocrinidae. Infrabaseils 
eomparatin'ly large, llaseds a little higher than wide. Radials ai’C 
slightly smaller than hasals and about as high as wide. Radiaual 
nearly as hirge as anal and its u])pci‘ iace is about at tho mid-point 
on the side of tho radial. 

Ventral sac. Tho sac is long reaching nearly the full len^h of 
the arms. Tho plates are mainly hexagonal with ^arp radiating 
decorations running fi’om tlio center of each plate to tho center of 
each side of the plate. Tho anal opening is low, directly behind 
the antcidor ray. The upper cud of the tube is spinose. 
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Arms. Tho arms are uniserial, dichotomous, and branch only 
twice, once on the fifth brachial and once on tho (wcHth brachial. 
The braehials are markedly cuncform and give rise to comparative- 
ly slender long pinnules. The length of the aims on tho holotypc 
is about 28 mm. The anterior ray varies slightly in that it branches 
fiirst on the 8th brachial instead of the fifth and apparently branches 
onl}’ once. 

Column. The stem is round and consists of alternately expanded 
columnals. It is comparatively slender for the size of the calyx. 
The cirri are small, delicate, and not niunerous. 

BelaiionsMps. This form is apparently one of the rather primi- 
tive forms of this genus. The forms described by Goldring" as 
Liparocrinus &re not to be referred to this genus nor are they close- 
ly related to this form. In the report by Springci*^'* Liparoennm 
is considered as a sjTionym for Cuhniennus. The genus Culnii- 
crinus has apparently had its origin directly fi*om one of the larger 
forms of Pachylocrinus. The stnicture of the tube and of the anal 
interradius is much more closely related to the Pachylocrinm than 
it is to any of the Glossoemidae. This form may be distinguished 
from the described forms of Culmicrinus by the fact that the arms 
branch on the fifth brachial rather than on later ones and by the 
general delicate natui'e of tho species in compari.son to others. 

This form occurs very abundantly in the fauna and has been 
found in all three of the “nests” in the Pennsylvania Dixie Quarry 
at Gilmore Citj'. 

Occurrence. Gilmore City foimation, Gilmore tUty, Iowa. 

Types. State University of Iowa. Ilolotype No. 2086; paratype 
No. 2053. 


Genus Deeadocrinus Wachsmuth and Springer 
Becadocrinus douglassi (Miller and Gurley) 

Plate V, Fig. 6, Plate VII, Fig. 7. 

1896. Poteriocrinvs douglassi Miller and Gurley, Ulinois State Museum of 
Nat. Hist., Bull. 10, p. 83, pi. V. 

This form is one of the smaller crinoids of the fauna. Several 

isGoldring, Winifred, Devonian Crinoids of New York: New York State 
Mns. Mem., No. 16, p, 397, 1923. 

10 Sprier, Frank, Unusual FossU Crinoids: Proe. United States Nat, 
Mns, vol. 67, Art. 9, p. 1-137, pi. 1-26, 1926. 
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specimens have I)e(Mi nhlairuMl which show altiiosf the eumpleii* riM’iii 
incliidinj,^ Ihe except innall.N delicate stem, The laaxnniim 

leiij^th of the cal.w and arnts is ahiMit Ih mm On smaller forms 
the calyx and arms are less than S inm, in leiedh One h>nn in 
which the calyx ami arms arc 15 nmi. in Immlh has a stisii winch 
measures 55 mm. in I<‘nt!:th. 

Donal ciij). Th(‘ dorsid cup cxpamis rapidly makinv, a shallt»w 
conical cup. The inft*nhasals are small atid make up nnl,\ a small 
portion of tli(‘ cup. Th<‘ liasals an^ smaller than the radials ami 
definitely nuich whler on the top than on the hot tom. The radials 
tend to he eonsiderahly wider than lomr. Th(‘ posterior basal is 
considerably lariircr than tin* others ami supports eomparatiM‘1;^ 
small raclianal ami anal plates. Tin* structure of the anal inter 
radius is similar to all irn‘mh<‘rK of the Poteriocrinidat*. 

\(vfnil s<t(\ Tin* vent]*al sa<* is not wtH pr(*Si*r\e<l in any of the 
specimons. It is considerably shorter than the arms atni consists 
of alternately plaeeil liexa^i^onal plates. Tln^ anal op(*nin<,^ has not 
been observed. The summit of the sac is ornament<‘d witli two 
small sliarp spines. 

The speci(‘s carries 10 arms, the hranchiui?; of wdiich 
takes place on the first brachial. This first brachial occupies only a 
portion of the ui)i)cr face of the radial ami is usually nearly 2 mm. 
ill leiififth in larf>;et* forms. It is constricted at its mi<H<uijifth and 
ilares most at its junction witli the radial. The brachials arc Ions 
and all somewhat const rieled at their mid-Umj^ths. Tlie sutures 
bolwwn Ihe brachials are such that the anas have the a])pcaraiicc 
ol l)(*in^ sinuous, Hach lirachial jjfives rise to a lon^ slroiifif rnmiilc 
from alternate sides of the arm. The munbor of brachials in lar^e 
specimens is not over twelve. 

Column, Tlie stem is slender and lonj:?, al1houj?h the distal end 
is quite minute. It tapers slowly. Uoluninals are close to^^etlier 
immediately below the calyx but are nearly as lon{? as wide in the 
lower portion of the stem. Every fourth or fifth columnal is givat- 
ly expanded in the lower pox*tion of the stem. Cirri have not been 
observed. 

Belatiomhips. The genus Decadocrimis is an old long ranging 
genus. This fom differs from most Devonian forms in that the 
ams branch for the first time on the first brachial rather than on 
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the second. This fom is identical, with the form described from 
the Madison limestone, in stracture and general appearance. The 
Madison form appears in general 1o be eonsiderably larger. This 
form was undoubtedly in the line of ancestry to the lai'ge number 
of forms of this general type that appear later in the Mississippian. 
D. vlrichi of the Keokuk is very similar in stracture to this species. 

This form has been found only in the thin bedded limestones 
that make up the upper portion of the Bhynchopora zone in the 
south end of the Pennsylvania Dixie Quarry. It may have a larger 
range but as yet specimens have all been confined to this horizon. 

Occmrence. Gilmore City fomation, Gilmore (hty, Iowa. 

Figured, speeimm. State University of Iowa. No. 2095. 

Gilmocritvus n. gen. 

Genotj'pc: GUmoerinus iowensis n. sp. 

The genus GUmocrinus is erected to care for erinoids belonging 
to the Poteriocrinidae ; which cany either five or six arms to the 
specimen. All other genera in this family bear at least 10 arms. 
The five armed form is more common in the Gilmoi-e City fauna. 

These forms have all of the typical calyx and anal structure of 
the Poteriocrinidae. The I'adianal is in contact laterally on one 
side with the radial and basal, on the other with the anal and pos- 
tei’ior basal, and above with the left primary tube plate. The 
basals are hexagonal, except for the posteiaor and the right postoiu- 
lateral, which are heptagonal. The anus opens low on the anterior 
side much as in Gulmicrinus. The plates of the ventral sac arc 
oniamented with raised radiating ridges. The summit of the sac 
carries several spinose plates. 

Arms exceptionally long in adult specimens and corapamtively 
short in immature specimens. Immature specimens characterized 
by an exceptionally long first bi'aehial. Aims uniscrial, brachials 
exceptionally cuneiform. Stout pinnules are given off from each 
brachial.^ The arms are usually single but occasional specimens 
have a single arm branching once on the first brachial. There is 
apparently no regularity as to which arm branches. 

A specimen belonging to this genus was described by Miller and 
Gurley from the Madison limestone of Montana as Poteriocrinus 

iTMiUer and Gurley, Illinois State Mus. of Nat. Hist., Bull. 10, p. 82, 1896. 
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houmaiicnm. The lypo spccinion has lu'cn ivstudicd by the wi-ilcr 
and its seems eerlaiii lhal il 1)elona[s lo lliis j'eiius. 

Oihnocrinuit iou'inttis n. sp. 

Plate V, Fis?s. 7-!), Plate VI, Fi{?s. 9-10, Plato VII, Pif?s. 3-6 

Sinee this is one of the abnndaiitly oeeuvring species in the Gil- 
more City formation, specimens have been obtained ranging from 
lai’ge adnlt forms to very immatunj forms. The length of the caljTC 
in the larger fonns averages 10 mm. and the width is iisuallj' 
around 9 mm. The amis are exeept ionally long in the adult speci- 
mens and comparatively short in the young foms. The length of 
the anms in the holotyix* is 74 mm. and their upper ))ortions are 
broken off. One oxcejitionally large specimen shows an arm lengtlii 
of over 90 mm. 

Dorisnl lup. (‘one shaiied. Infrabasals comparatively large, 
making a considerable portion of the dorsal cup. Basals slightly 
wider at toji, 4 mm. in width and 4 mm. in height, hexagonal ex- 
cept the posterioi’ and the I'ight post ero- lateral which arc heptag- 
onal. Radials much wider than high, 4 mm. in width and 2 mm. 
in height. Po.stcrior basal slightly larger than others. Rjidianal 
plate pentagonal, smaller than anal; in contact on the right with 
the light postei’o-latoral basal and radial, on tho left with the pos- 
terior basal and anal plate, and above with the right primary tube 
plate. Tho anal iilato projects slightly above the lino of contact of 
tho radial with the first brachial of the ann. 

Ventral sac. Very long, i*eaehing nearly to the full length of the 
arms in adult siiecimens. ( ‘onsiderably shoiier than arms in im- 
mature forms. Oonsisting of rows of hexagonal plates marked 
with radiating raised ridges which radiate fi’om the center of each 
])latc to each of the sides. The upper end of tho sac is ornamented 
by two or thi*ee sliar]) spines. The anal opening is very low and 
directly hchind the anterior ray very much as in Culmicrinus. 

Anns. The arms of this form are very distinctive. The proximal 
brachial is longer than any of the others and tho braehials become 
progressively shorter towards the distal end of the arm. In imma- 
ture specimens the first brachial is exceptionally long apparently 
reaching its full length almost immediately. The bx'achials through- 
out the arms arc exceptionally cuneiform but at no place in the arm 
are they crowded closely together. Stout pinnules are given off 
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from alternate brachials beginning with the first brachial. On 
some specimens the arms are single throughout the entire five rays. 
On othei's, one may branch making a six armed si)eeimcii. The six 
armed specimens are less common than the five armed forms. There 
is apparently no regularity as to w’'hieh of the arms shall branch. 
On one form the right postero-lateral ray bears two arms. Another 
specimen shows the left antero-lateral ray bearing two arms. The 
arms branch on the fii*st brachial whenever they branch showing 
their relation to Decadocrinus. 

Column. The stem is round, with very little differentiation in 
the way of altemately expanded columnals. One of the smaller 
specimens appears to cany long cirri near its lower portion. 

Relationships. Crinoids bearing only five arms have been de- 
scribed from the Devonian under the genus Calactocrinus. A close 
examination of the forms from the Gilmore City formation shows 
that these two genera are not at all closely related. The genus 
Gihnocnnus has undoubtedlj" had its origin in the modification of 
one of the varieties of Decadocrinus. The anal structure of Cat ado- 
crinus is entirely unlike that of Gihmcrinus. The only other known 
occurrence of these foims is in the Madison limestone of Montana. 

Occurrence. Gilmore City formation, Gilmore City, Iowa. 

Types. KStato University of Iowa, Holotype No. 2089 ; paratypes 
Nos. 2087, 2088, 2090, 2091, and 2092. 


KXPLANATIOK OF PLATIO VU 

ra|[»o 

Figs. 1,2. IHchon hitus vamylo ii. .sp 50 

1. Latonil vit*w of the hol()tyj)o. x I. A Hinall hpociincii of 
l)t (mlocnmus ia |»n*som*<l on the aame slah. 

2, Tlit» aanio apociinou enlarged x 2. 

Figs. 3-6. G}hnocrinn'ft iowt thsia n. sp 


3. Antciior vinw of a sporimoii fehowiug tho poaition (►f the 
anal opening, x 1. 

4. Tho speeimon enlarged x 2. 

0 . Posterior view of a small immature apccimen. x 1. 

6. The same specimen enlarged x 2. 

Fig. 7. Decadoonnu^ douglassi (Miller and Gurley) 68 

Posterior view of the specimen figured on Plate V, 
figure 6 enlarged x 2. 

Fig. 8 . Goniociinxbs maximxi'S n. sp 

Posteiior view of the holotype showing the long anal 
tube with the strong median row of plates, x 3. 
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MYXOMYdBTES BOUND ON THE BARK 
OE LIVING TREES 

II. C. Gilbert and 0. W. Martin 

In April, 1932, a few pieces of bark bearing an abundant growth 
'of Protococcus were chipped from the north side of a large cotton- 
wood and placed in a moist chamber in the laboratory to pemit the 
alga to develop. A few days later scatteixid sporangia of a small 
Comatricha were observed, which proved, upon examination, to be 
(Jomatricha fimbriaia, previously known only from Great Britain. 
This unexpected appearance of a supposedly rare species sug- 
gested further examination of similar bark cultures, which has re- 
sulted in the finding of a number of unusual forms. It is probable 
that many of the si)ecies here reported are in leality common and 
widespread and may bo found by the method described. 

Shiee the first collection was from the north side of- a tree, studies 
were at fiiBt confined to bark with such exposure, upon which 
mosses, liverwoils, lichens and algae wore growing. Experience 
shows that, on the whole, such locations arc more favorable. Never- 
theless, wo have found numerous forms which inhabit bark on the 
south side of trees, cxiioscd to the direct rays of the sun. Some 
species seem to prefer areas of the bark with little or no growth 
upon it. In a few instances, where collections were made simul- 
taneously from the north and south sides of the same tree, at the 
same height from the ground, a larger number of species developed 
on the bai*k from the south side than on that from the north side. 

In cutting the bark, caro .should be talcen not to cut below the 
dead outer bark. If living bark is collected, it is sure to favor the 
growth of molds in the moist chamber, besides needlessly injuring 
tte tree. It is well to remove the bark samples with the least pos- 
sible injury or disturbance, wrapping each in a clean paper wrap- 
per or bag properly labelled. Any soi-t of moist chamber is satis- 
factory. For small samples Petri dishes are excellent and permit 
examination with a minimum of disturbance. The bark is saturated, 
preferably with distilled water. OHorinated tap water should be 
avoided. After the first day excess water should be removed. The 
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time required for fractificalion will vary with the species and pre- 
sumably with the state of the plasmodium at the time of collection. 
Some species may appear tiie second or 1hii*d day; most will require 
live or six da3's ; a few retiuire two weeks or more. 

Many of the species are very minute and inconspicuously colored 
and can be seen only with a good lens and a carefully adjusted 
light. Many fniit sparingly and the individual sporangia are wide- 
Ij'' scattered, hence the bark must be carefully scratinized from all 
angles. Janing of the culture or exposure to dry air during de- 
velopment maj” spoil some forms, hence sporangia should be al- 
lowed to mature thoroughly before removal for prcseiwation. When 
mature, however, they sliould be removed prom])tly and cut away 
while the baik is moist, since many are so delicate that cutting the 
hard, dry bark will shatter the specimens. 

It may be questioned whether fructifications produced under 
these circumstances ai'c normal. In our experience, the variation 
from what may he regarded as tj'pical of the species or variety con- 
cerned is less than is to be expected in the case of field collections. 
The fruiting structures are usually in better condition, there are 
fewer abnormal or imperfectly matured sporangia, and the average 
size is usually slightly larger. In addition, it is possible to observe 
many interesting developmental details. 

A few species seem to bo restricted to the bai'k habitat. Diderma 
cJiondrioderma seems to be typical of this group. Ecliinostelium 
minutum is usually found on bark, but occurs fairly commonly on 
other substrata. Enerth enema papilhfum and Cribraria violacea 
usually occur on rotten wood ; but the fonner api)ears occasionally 
and the latter rather commonly on bai-k. Many of the smaller 
species develop their plasmodia in the bark or in the thin layer of 
slime on its surface. There is often no indication of their pivsence 
until the sporangia begin to appear. It is evident that the bark 
affords limited opportunity for growth. Available food material is 
scanty and the water supply is definitely restidcted except for short 
periods of moist weather. In response to these conditions most of 
the bark inhabiting species mature their sporangia quickly. Only 
on areas covered by mosses or lichens, where the water supply is 
more persistent, docs a species such as Didymium anomalum, which 
is slow in development, appear. 

No aethaloid species has been found. The habitat seems to be 
unsuitable for largo plasmodia. A common type of fruiting is in 
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single, scattered hporangia, aijjwaring a few at a time over a period 
of several days, suggest iiig that each sporangium may develop from 
a single small plasniodium. 

The following list of species is not comiileto, but includes all those 
of which tlie identification seems to be reasonably certain. Several 
forms believed to represent undescribed species are I'cseiwed for 
later treatment. 


Badhamia cup‘>idifera Berk. 

Forest Lake, Minn., on bark of larch. Pine colonies, but tacking 
lime in peridium, which is iiidcsccnt blue or bronze. 

Badhamia orhiculata Rex 

Iowa City, on mo.ss on bark. A single collection. 

Badhamia nitons Berk, var reticulata G. List. 

Iowa City, on bark of oak gnd ash ; East Gkoboji, la., on bark of 
Ihiden ; Lake Pepin, Minn., on box elder. The Minnesota collection 
on nearly bare bark ; the others on bark encrusted with lichens and 
moss. This variety not previously reported from the United States. 

Physamm crateriforme Fetch 

Wellman, la., on mossy bark. Not jireviously reported from the 
United States. 

PJiyharum p,sit(acinum Ditm., var. fulvum List. 

Forest Lake, Minn., on bark of white birch. Hcattercd sporangia 
matured at iuteiwals from small yellow plasmodia. The variety, 
not heretofore reportc'd from North America, is perhaps too near 
the typical foim to be worthy of recognition. 

Didymium anomalxm Sturgis 

Homestead, Ta., on trees in river bottom ; few and scattered spor- 
angia among lichens and mosses. Lake Pepin, Minn., on bark of 
box elder with slight growth of mosses and lichens. CapiUitium of 
slender, branched lime-filled threads; spores evenly warted, pui^ple- 
brown, 9.5-10.5 p. 

Didymium clavus (Alb. and Schw.) Rabenh. 

Iowa City, on bark of cottonwood. 
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StemomliH niornfcenit Rex 
Iowa City, on bark ol‘ w liife oak, hidcory. 

Comalricha la.ra Rost. 

Iowa City on bark of elm, ash, box elder. The sporangia on 
bark ai’e m genei'al more globose, somewhat ])aler, smaller and more 
scattered than those developing on rollon wood. 

Comafricha fimbnaia G. List, and Cran 
Iowa City, on bark of elm and of willow. Fairly common, bnt 
not previously repoi-ted outside of Great Drilain. 

Comairicha nigra (Pers.) Sehroet. 

Iowa City, on white oak. A single scanty development. This 
exceedingly common species docs not seem to be a normal inhabitant 
of bark. 


Enerihenema painllalum (Pei's.) Rost. 

Iowa City, on bare bark of cottonwood; Waterloo, la., on elm; 
West Okoboji, la., on elm; Forest Lake, Minn., on elm. Usually 
somewhat more robust in eultui*o than when developed outside. 

EcMnostcUum minuhmi de Bary 
Iowa City, McGi'egor, Luxemburg, la., Dorset, Vt., Mt. Btorm, 
W. Va., on bark of various frondose and coniferous trees; common 
also on dead wood in eultiii'o. Many eolleetions aw^ distinelly 
pinkisli or brownish, and therc is considerable variation in size of 
sporangia. 


Glnutodema debarj/anttm Blytt 
Iowa City, not uncommon on hark of various speci(‘s. 


Chatodenna debaryanum Blytt vai*. mj)cratori(t Emoto 
Iowa City, on elm and linden bark. Four collections are referred 
to this variety, heretofore known only from Japan. 

Cribmria mmulisHima Sehw. 

Iowa City, on elm bark. A single collection. 


Cribraria violacea Rex 

Iowa City, Hills, Bunch, Waverly, Estherville, West Okoboji, la., 
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Vernon Contity, Wis., on elm, walnut, hawlhoni, sycamore bark. 
Common. 


Lkea hiforis Morgan 

Iowa City, on elm; Hills, la., on sycamore; West Okoboji, la., on 
willow bark. Also on bark from dead branch of apple, Iowa City, 
in culture. 


Licea teneva Jahn 

North Liberty, la., on elm. Sporangia few and scattered on bark 
of a large tree covered with mosses and lichens. Previously re- 
porled from Oregon. This is the second report for North America. 

Lioea imnlla (Poir.) Sehrad. 

Iowa City, on bark of linden and ash. The only previous Amer- 
ican report is that of Schweinitz. Our sporangia are very minute, 
mostly 0.2-0.3 mm. in diameter, the ridges of the peridium are 
sinuous and the spores are faintly wai^ted, dark and rather small, 
mostly 12-13 p. They may represent a distinct variety or even an- 
other species. Accompanying them are a few globose sporangia 
with short, thick stalks, apparently constituting a stalked variety. 

Typical specimens are at hand developed in a moist chamber on 
rotten beech wood from Dorset, Vt., and similar sporangia with 
spores 12 \i in diameter on rotten birch wood from Deux Rivieres, 
Ontario. 

Ilymenoholim parasifica Zukal 

Iowa City, on elm, walnut, hackberry; West Okoboji, Ta., on bur 
oak; Punch, la., on elm; Dorset, Vt. on hard maple; Mt. Storm, 
W. Va., on white oak. 

The specific name refei^s to the fact that this species is supposed 
to bo parasitic on lichens. It has appeared a number of times in 
our cultures, sometimes on lichens, sometimes on green algae, some- 
times on bare bark. It has appeared once on the bark of a dead 
beech, collected at Dorset, Vt. 

KUistobolus pusUlus Lippert 

Iowa City, on bark of hickory ; also on rotten cedar post covered 
with lichens and algae. 

Orcadella opermlata Wingate 

Iowa City, on linden; Luxemburg, la., on white pine; Forest 
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Lake, Minn., on larch. In llie fowa (’ity culture the fructifications 
arc on mosses, on lichens and on bare bark, a few in one place, 
maturins? slowly, and associated with Kchmoxidimn, CUistoderina 
and Anyria i)(miformi)i. The sporansial contents were milk-white 
when youns;. This is of interest, as Minukata rei)orts the plas- 
niodium as dull orange. 

Also on bark of dead beech, Dorset, Vt. 

Margarita meUiTlira (Berk. andBr.) List. 

Iowa City, common on elm, ash and box elder; West Okoboji, Ta., 
on bur oak. The sporanaia are often extremely minute*, 0.2-0.4 mm. 
in diameter, with an extremely thin peridium, but the spoi'cs and 
capillitium are normal and the small specimens {?rade into larger 
ones. 

Oyhiotheia wrightii Beik. and fhirt. > 

Iowa City, on elm and unknown bark ; Vernon County, "Wis., on 
cottonwood bark. 

Perichnena corticalvt (Batsch) Rost. 

Wavcrly, la., on red cedar. 

Arcyria pomifonnv} (Leer's) Rost. 

Iowa City, on mossy area on linden bark. 

Arcyria ctwrea (Bull.) Pers. 

Iowa City and other localitie.s. Not uncommon on bark of elm 
and cottonwood. A[)pearing singly or in small clusters. 

Oligonemu flamhm Peck 

Wellman, la., on I'ivcr birch, in clefts of bark where soil had 
lodged. Pj'obably accidental. 

Ilemitrkhia minor 0. List. 

Iowa City, on bark of elm and ash. Also on bark of dead apple 
and on refuse of vai-ious sorts. The typical form and the var. 
pardina have appeared on dung and litter from Iowa, and also 
from Ontario, but the variety has not been seen on bark. The 
capillitial spirals are exceedingly faint in our specimens, which 
suggest Periclimna or Ophiotheca rather than Eemitrichia. We 
are indebted to Miss G, Lister for the identification. 



^SORIE N()TEW()[?TI1Y FUNGI FROM IOWA 

Donaij) 1*. Rogers 

1. BoTJRDOTIA and IlEnSROCIIAETEULA 

Bourdotia and IlderochaelelUi were originally described as sub- 
gcnoric segregates from Sehacina, Bourdotia by Bresadola^ for 
gloeoeystidiate and llctcrochncMhi by Bourdot® for cystidiate 
forms. The groui)s retain this .subgeneric rank in the treatment of 
Rea,’* who introduced Emcbanna as a coordinate division to in- 
clude tlic I'omaining species, marked by other types of hymenial 
structures or by none. Ilurf similarly regards the two groups as 
suhgeiKM'a. Ibvsadola'’, however, subsequent to the first publication 
of Bourdotia, made of it an autonomoas genus; Bourdot* likewise 
elevatc'd Jlcterocliaclella to full generic rank. The latter treat- 
ment is the one most generally adopted by continental European 
authors. 

There is little justification, theoi*etical or pragmatic, for the idea 
that among the simpler hymenomycetes a new genus must be 
erected whenever a gi*oup of species is encountered having some 
distinctive hymenial develoinnent. Such a ])raeticc when earned 
out consi.stenlly and blindly amoujits to an extension of the form 
genus i)rinclpl(‘. If taxonomic mycology reiu'csents only a means 
of indexing a certain considei’able body of organisra.s, the practice 
may well be follow(‘d, and every group readily segregated in a key 
is to be given a name of its own. But ideally a taxonomic .system 
reprasents an attempt to express relationship; and a consideration 
of other characters must lead to the conclusion that pos.se.ssion or 
lack of cystidia or gloeocystidia is in it.solf by no means an in- 
fallible index of kinship. Theraforc the status of each genus must 
be determined sei)arately, and after consideration of all observable 

1 Aniial. Myeol. 6: 4C. 1908. 

8 Brit. Mye. Soc™ Trans. 7 : 53. 1921, 

s Brit. Ba8i(1ioinyeota.c. 1922. 

4 Mo. Bot. Qard. Ann. 1.3: 335-.339. 1926. 

®Broteria, sor. bot. 11: 88. 191.3. 

6 Hyindn. IVaneo 51. 1927. 
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charaeters. Whether or not the hymen ial origans in (inestion are 
invariably accompanied by other .strnclnroK of sufficient weififlit to 
justify the erection of a new aeniis for the ori?ani.sms possessiiiff 
them, possession of eystidia or gloeocystidia is to bo regarded as 
only one of a number of significant characters — a convenient meajis 
of keying out a portion of a lazier number of organisms, and not 
the basis of a genus. 

In the ease at hand, the dcgi-ee of rclationsMp existing among 
Bourdotia, IleterocJiaetella, and the parent genus is best expressed, 
in the judgment of the present author, by retaining the segregates 
as subgcnera only. There is little question that Bourdoiia is a 
homogeneous group. Its .species — as far as studied — have in com- 
mon (1) blunt, ycllow-resm-filled gloeocystidia, (2) basidia con- 
siderably elongate, and with short, subulate ei)ibasidia, (11) a re- 
ceptacle whose basal ]iortion is composed of conglutinate, wholly 
indistinct, non-stainable mycelium traversed by the gloeocystidia 
and also by stout ascending hyphae which retain their individuality 
and which bear at their summits clusters of basidia, and (4) a 
texture firm in the fresh, artd-pruinose or ai'achnoid in the dried 
material. Heterochaelela is leas homogeneous. II. dubia scarcely 
differa from a Bourdotia except in the form of the sterile hymenial 
organs. A Ilderochaetclla as yet undescribed which has boon col- 
lected in Iowa, and apparently also IL cnjstalUna, are wholly dif- 
ferent, soft-gelatinous and pearly-pellucid in texture and uppoar- 
anee, with subdistinet hyi>hae and globose basidia bearing evenly 
'‘ylindric cpibasidia. Bourdoiia, then, although a good genus ac- 
jording to the criteiion of homogeneity, is not separable except by 
its gloeoej'stidia from the one Ileicrochaelclla, and scarcely bidtcu* 
from certain forms of Euscbacina w'hich are thin and arid in 
'■exture. IleterochaeteJla has affinities with both arid and soft- 
jelatinous species of Eunchacmt. If the old line between Bebacina 
md Exidiopsis cannot bo maintained, much loss can the groups in- 
duded in Bourdotia and HeterocJiactelh be defended as natural 
generic segregates. They 31 * 0 , however, convenient systematic sec- 
ions, and are here considered in that light, and retained as sub- 
fenera. 


Ejev to the Iowa species 


. Hymenlatn with bristle-like eystidia, thiek-wallod, with lumen dilated at 
the summit 8. (Meterochaetella) dubia 
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1. Ilyaiieniuni with c*laviito, blunt f»l()oo(*ysti(lia, ailed, filled with yellow 


roftinous matoiial (Bourdotia) 2. 

2. jr^poros globoHo 3. 

2. Spores ovate or oblong 4. 


3. Spores with proniinont apieulus, (5-) ()-7.5 p,; basidia ovoid S, cinerella 

3. Spores with obseuie ajiieulus, 4-5 (-0) p,; basidia suburnifonn . S, Eyrd 
4. Spoies broad-oblong, mostly under 6 p,; fruetilication very thin, 

ciiiereous-pminose when diy S. demir[uta 

4. Spores oblong or ovate, over 7 p,; fructification thicker, when dry 
forming an ochinccous-gray crust 8. cinerea 

Sebacina {Hctcrochaetella) dubia (Bourd. & Galz.) Board., Ass. 
Francaiso Av. Se. 45 : 576. 1922. II etcrochaete Bourd. ^ Galz., 
Soc. Myc. Fv. Bull. 25; 30. 1909. IleirrochacteUa. Bourd. & 
Galz., llyra. Fr. 51. 1927. Figs. 1-3. 

Fructification mucous-waxy, grayish, drying to a vcrnicose-araeh- 
noid, subochraccous layer or nearly evanescent; subiculum of in- 
distinct, agglutinated liyphac; fertile hyphao scattered, 1.5 - 2 p; 
cystidia thick-wallcd, the lumen dilated apically, bristle-like to 
thread-like, straight to strongly flexuous, 60 - 430 [i long, 2 - 9 p 
thick at point of gi'eatest diameter; basidia ovoid, 7.5 - 9 (-14) 

X 6 - 7.5 (-9) [A, with subulate cpibasidia; spores oblong or oblong- 
ovoid, 4.5 - 6 (-9) X 3.5 -‘4.5 (-5) p. 

On decorticated wood of IHnus strobm; October; Pine IIollow, 
Dubuque County. Rcpoilod to occur througliout the year*, and on 
both coniferous and frondoso speeios. 

/S', dubia is eompo.sed of a notably variable group of organisms. 
There seems, however, to exist within this gi’oup no natural basis 
for division uito more narrowly defined units. One of our speci- 
mens shows spoiH's and eyslidia exactly like those of matenal from 
AxAstrla sent by Professor V. Litsehauer as H. dnibia var. tmsoclimia 
form bmchynpara — ^tho eystidia moderately stout, mostly straight, 
60 - 140 [A long. The other, eollceted the same aftcnioon and on 
the same substratum, agrees iu spores and basidia; the eystidia, 
however, are so slender, flexuous, and elongate as to be taken at 
first for thick-walled hyphae ; the maximum diameter is rarely more 
than 2.5 p. The apical dilution of the lumen, however, and. its. 
basal occlusion by the incurving of the thick lateral walls, show 
. that each thread is a complete organ, a eystidium, and not a frag- 
ment of a hypha. Tho basidia of this species, even more thJm those 
of the Bourdotias, appear to disintegrate, or to discharge their 
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spores and collapse, with the drying of the fnictifteation; old ma- 
terial ■which has been moistened for examination shows only im- 
mature probasidia. 

Sebacina {Bourdotia) cinerea Bros., Fung. trid. 2: 99. 1892. 

Bourdotia Bourd. & Galz., Hym. Fr. 4-9. 1 927. Figs. 4 - (5. 
Fi;uetifiealion waxy, gi’ayish hyaline, closely adnate, drying to a 
cinereous or oehraceous-gray crust; subieulum of indistinct ag- 
glutinated hyphae, traversed by iiTcgular, nodulose fcHile hyphao, 
1.5 - 2 (i; gloeoeystidia .subcyluidrie, blunt, often somewhat elavate 
or ventrieose, slightly ilexuous, the surface uneven at maturity, 
contents at first hyaline, soon yellow, resinoid, fragile, 15 - 35 
(-60) X 4 - 6 (-9) (i; probasidia early obovato, finally ovate, 
cruciate-septate, 12 - If) (- 20) x 10 - 12 (- 15) p; cpibasidia 
subulate-cylindric to eylindrie, 8 - 15 - 25 x 3 |.i; spores oblong or 
oblong-ellipsoid, somewhat flattened on one side, laterally apieulate, 
7 - 11 (- 13) X 4.5 - 6 (- 9) n. 

On decorticated wood of frondose species; Ai)ril - June, August; 
Iowa City and Okoboji. A collection is at hand also from Deux 
Rivik’es, Ontario. Reported on both coniferous and frondose 
species, and throughout the year. 

This species exhibits well a structufal peculiarity of the sub- 
genus. The basidia are borne in clusters of three or four at the 
summits of the ascending fertile hyphae. Commonly no two basidia 
in a group are of the same size; it seems likelj- that a single fertile 
thr.pad eorrtinues to produce basidia for some time, now ones ap- 
pearing at the apex as the older discharge their spores and collapse ; 
the irregularities of the supporting hyphao are such as wouhl he 
left by the drop])ing off of old branches or basidia. 

Sebacim {Bourdotia) cincrella (Bourd. & (falz.) Killenn., Eng. & 

Pr. Nat. Pflanzerrfam. 2 ed. 6:115. 1928. Row rdoim Bourd. & 

Galz., Soe. Mye. Pr. Bull. 36:71. 1920. Figs. 10 - 12. 
Frurtifleation thin, waxy-prarinosc, whitisli, drying to an arid- 
pruinose film, sordid, pallid gr-ay; hyphae mostly indistinct, the 
fertile 1 - 2 p, tortuous, bristly with the stubs of old brairohes; 
gloeoeystidia subcylindric, fusiform, or clavato, 15 - 30 (- 40) x 
4-7 (-9) p, the content at first hyaline, soon becoming yellow, 
resinoid, fractured; basidia in clusters of 2 - 4, ovoid, clearly or 
obscurely cruciate-septate, the epibasidia straight, subulate, 3 p 



SOME NOTEWORTHY FUNOI FROM IOWA 13 

thick at the base, np to 8 p loni?; spores exactly globose, 6 - 7.5 p, 
with a conspicuous pof?-liko ajiiculus, 1.5 - 2 p in Jcngtli. 

On wood of Pinufi strohnu; Ootoboi-; Pino Tfollow. Reported on 
all sorts of decaying vegetation, and throughout the year. 

Behacina (Bowdolia) Eijiri Wakef., Brit. Mye. Soc. Tr. 5: 126. 

1915. Bourdotio Bourd. & Qalz., Ilym. Pv. 50. 1927. Pigs. 7-9. 
Pnictiftcation very thin, waxy-pruinoso, hyaline, drying to an ex- 
tremely delicate whitish arachnoid bloom, or evanescent; fertile 
hn’hae erect, tortuoxis, 1.5 - 2 p; glocoeystidia subej’-lindrie, with 
granular yellow-brown content, 12 - 20 (- 35) x 3.5 - 6 (- 7) p; 
basidia in clusters, early pyriform, broadest near the base, later 
umiform, ciaiciale-sc])tate, 9-11 (- 13) x G - 8 p, with epibasidia 
at first divei'gent, later tlexuous, slender, 5 - 9 p long; spores 
globose, 4 - 6 p, with an inconspicuons apicxdus. 

On decorticated wood of Quereux and (Imux; July, October; 
Iowa (Mty, Okoboji. Reported to occur on Fagus, and from May to 
October. 

The form of the spores affonls a lajady means of identification of 
this fungus, but its most striking and unique character is the 
basidial fom. The uni-like pi'oi)ortions of the hyiiobasidium con- 
trast sharply with the evenly ovoid shape of this body in the preced- 
ing and the heavy, oblong pi'oportions in the following; the slender, 
tapering, flexuous epibasidia arc in equally sharj) contrast with the 
stouter structures of the other two species. 

Mmcina {Bonrdolin) dcmiiiHla Board., Ass. Pr. Av. Sc. 45 : 575. 

1922. BourdoiUi Bourd. & (lalz., Ilym. Pr. 50. 1927. Pigs. 13- 

1(5. 

Pructilicatiou extremely thin, waxy, grayisli, drying to fom a 
grayish area on the sub.stratum, .scarcely perceptible even as a 
bloom; hyphae mo.stiy indistinct, the fertile scarred with stubs of 
dead branches, 1 - 3 p; glocoeystidia .subcylindric, with hyaline, 
then yellow, resinous content, 12 - 20 (- 35) x 3 - 4.5 (- 6) p; 
basidia usually 2 or 3 in a cliuster, ovate-oblong, cruciate-septate, 
(7 -) 9 - 10.5 X 5 - 7 (-8) p, the epibasidia subulate, 4 - 6 p long; 
spores broadly oblong, abruptly attenuate at the base, laterally 
apieulate, 4-6x3- 4.5 p. 

On Querevs and Pointhis ; July, August ; Okobo,ii. Reported from 
autumn to winter, and on i)ine. 
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II. Other Heteeobasidiomycetes 
Tr&tnella aurantia Schw. os Fr., Syst. myc. 2 : 213. 1823. Schw. 
Naturf. Ges. Lcipzisf Sclirift. 1: 114. 1822. Nanmlelm Burt, 
Mo. Bot. Gard. Ann. 8: 368. 1921. N. quenim C’okor, El. Mit- 
chell Se. Soe. Jour. 35 : 135. 1920. Figs. 17 - 19. 

Fructification a hemispherical or more elongate, cockscomb-shaped 
mass, deeply nagose and plicate, sometimes slightly lobed, the sur- 
face rough granulose, when fresh brilliant yellow-orange to orange, 
drying oehraceous to deep bay brown (ochre to about Van Dyke 
brown of Ridgway), near the base with a white fibrous core run- 
ning up in streaks towards the summit; hyphao long-celled, tliin- 
walled, nodose-septate, sparingly branched, hyaline, embedded in 
a hyaline gelatinous matrix, in the fibrous base lackuig the matrix, 
collapsed, somewhat thicker, mingled with submonilioid, irregular, 
diort-eeUod, tortuous strands not collapsing ; basidia at first small, 
clavate-eUipsoid, when mature globose, cruciate-septate, 15 - 16 p, 
with a clamp at the base, the cells not tapering at the summit, but 
giving rise abruptly to the four epibasidia, up to 100 p or more 
long, 2 - 3 p in diameter, infiated distally at or just below the 
surface to form a vesicle up to 7 p thick, subglobose to slender- 
oval, tapering to the subulate sterigma; hypobasidia collapsed be- 
fore discharge of spores ; spores globose, indistinctly 1 - many gut- 
tulate, mostly 9 - 10.5 p in diameter, slightly yellowish under the 
microscope. 

On frondose wood. 

This fungixs was assigned to Nacmuiclia by Coker and iiurt on 
the basis of the white, fibrous core. The nongelatinous area is not 
distinctly delimited, as in N. encephala-, it is scarcely homogeneous 
even at the base — ^may well even bo as Coker has described it, a 
narrow white zone bordered both inside and out by gelatinous ma- 
terial ; in our specimens it is as sliown in the accomi)anying photo- 
graph, with irregular streaks extending half-way up from the base 
in the thicker portions of the fructification. On the whole, it ap- 
pears preferable to follow Bourdot & Galzin, Bresadola, and NcuhofC 
in discarding Naematelia, even for N. encephala, and distributing 
its species among Tremella and Exidia. 

The figures represent part of a very beautiful collection taken by 
Dr. G. W. Martin on Garya pecan at Urania, Louisiana. The larg- 
est of the fruit-bodies shown is a good two inches high, exceeding 
considerably the upper limit of size given by Coker and Burt; 
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other fructifications, in less perfect condition, wore more than four 
inches high. The fructification apparently pei-sists for some time, 
and a section through one of the folds shows well the stages in 
basidial ontogeny. The young basidia are fomid nearest the mid- 
dle of the fold, borne on moderately long lateral branches or almost 
sessile on the ascending hyphao which farther out arc already sup- 
porting older basidia. The probasidium is at firat a elavate terminal 
cell, so slender as to resemble some sort of conidiophorous apparatus. 
It elongates and swells, I'otaining its oval proportions for some 
time, but finally becoming a perfect globe. The basidia which have 
attained their full size and have not yet reached or only just passed 
the stage of septation lie somewhat nearer the surface than the 
younger cells, not greatly intermingled with either them or the dis- 
charging basidia. Jieyond them lie hypobasidia bearing cpibasidia 
in vaiious stages of development, the four on a single basidium us- 
ually being all dissimilar; often one or more have disehai’ged their 
spore and, along with the hypobasidial cell at their base, collapsed, 
while the I’cmaining ones arc turgid. Above this layer may occur 
the colorless distorted remains of older basidia, and beyond these 
a dense superficial layer made up of the inflated apices of the epi- 
basidia, tightly packed together by mutual pressure. Beyond this 
layer project the slender sterigmata, some with young spores. 

The appearance of some of the fructifications is quite adequately 
expressed by Burl’s “cockscomb-shaped.” Coker’s illustration is 
good for color, but shows a basidiocarp much more lobate and thin- 
ner lobed than any of ours.'^ The T’cccntly published illustration of 
Brcsadola" shows a carpophore plicate rather than lobed; otherwise, 
nothing. The appearance* of some of the older material is almost 
exactly that of di'ied peaches ; the newer is much brighter. 

Recently three gathei’ings of Tmnella aurantia wore unearthed 
in the mycological hcrbai'ium of the University of Iowa, all filed 
under the name T. mcscnterica. One, bi-orrght in from Canoe Creek, 
Winneshiek County, by Professor B. Shimek, contains material al- 
most as fine as that from Louisiana. The others were collected by 
Dr. T. H. Macbride, one at Okoboji, and one at Iowa City. The 
species seems not to have been reported from as far west as either 
Iowa or Louisiana. 

TEl. Mitchell Sci. Soc. 35: pi. 23, fig. 1. 

«Icon. Mycol. pi. 1191. 1932. 
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Tremella submioniala Ookor, El. Mi'eholl Sc. Soc. Jour. 35: 148. 

1920. An T. ivdrcorala Somincrf., FI. Lapp. Suppl. 306. 1826 V 

Figs. 20 - 22. 

Pniclificatiou pulvinato, convex, ap[)caring as though fomed of 
many closely compacted tubercles, but cleft only part way to the 
base, firm flosliy-gelatinous, inferior or lateral in position, invariably 
erumpent from the bark, the surface finety granulose; pallid raisin- 
color — flight olivaceous brown or cinnamon-brown — and daxker be- 
low; upon diying becoming homy, blackish-cinnamou or fuscous, 
often pruinose with spores; hyi)hae slightly thick-walled, sparingly 
branched, nodose-septate, with yellowish content, 1.5 - 3 - 4.5 p, 
mixed near the base of the fractificatiou with irregular, contorted, 
short-celled hyphac with darker content, up to 6 p; basidia with 
yellowish content, globose or ovoid-globose, about 17 p in diameter, 
cmeiatc-septate, producing epibasidia at first tubular, about 2 p in 
diameter, finally up to 80 p or moi'o long, the ti]) swollen where 
emergent from the gelatinous matrix, 4 - 6 p thick, the hypobasidial 
segments collapsing, often before the discharge of their spores, and 
the walls then brown ; spores globose or transversely flattened, us- 
ually uniguttulate, with prominent blunt apiculus about 1.5 - 2 p 
long, white in mass, germinating by I’epetition or by yoast-like 
sprouting, 10 - 11 p broad, 8 - 10.5 p long (exclusive of apiculus). 

On corticate twigs and small boughs of Qiirrcun macrocarpa-, 
Juno to August ; Okoboji. 

This strongly characteristic fungus is abundant throughout the 
summer in the Elm ('rest woods, Miller’s Bay, West Okoboji Lake, 
near the Iowa Lakeside Laboiutory. It oceui’s on fallen branches 
which have not yet been much decayed, oftenest on ])ai'ts that are 
not in contact with the ground. Only once has it been collected 
elsewhei’e in the region ; a single gathering was made on a similar 
bough of Acer saccharinum, in the mxieh more mesie forest along 
the Little Sioux River, a few miles to the west. In the Elm Crest 
woods it has never been found on any host other than bur oak, al- 
though elm, hawthorn, red cedar, and ash occur. 

In terms of Ridgway’s Color Standards and Nomenclature, the 
hue of the lighter portions is pinkish-buff or light pinkish-cinna- 
mon ; the darker portions of fresh collections run through orange- 
cinnamon to Mikado brown, or through the more olivaceous tawny- 
olive to Saccardo’s umber and sepia. The compound appearance 
of the fructification is shown in the photograph, although the color 
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value is not. The slightly granuloso surface is charactevislic. The 
spores are notable not only for their flattened form, but also foi* the 
possession of a circular area of thickened spore wall about the base 
of the apiculus which like the apiculus does not take the stain 
(phloxine) used in the examination of preparations. 

The naming of this fungus presents something of a problem. 
Neuhoff has described it in two places,® as T. indecorata Sommerf. 
In so far as anything definite can be made out from the earlier de- 
scriptions conceniing the nature of that form, our fungus would 
appear to be T. indecorata. However, in a note concerning our 
specimens in which he states that they arc cospccific with liis, Dr. 
NeuhofT remarks that he no longer regards the form as T. in- 
decorata, but rather as T. nlbida Iluds. Whatever T. albida IFuds. 
may have been, the descri])tion of T. albida in Frics,^’ applicable as 
it explicitly is to T. cerebrina alba as illustrated by Bulliard, is not 
at all the same as our species, but a clear white fungus, foliose, like 
r. frondosa. And it must be the Friesian, not the pre-Fricsian 
Tremella which carncs the epithet albida, whatever it may have 
been applied to originally. T. albida then cannot be the name of 
the organism under discussion. 

The chief obstacle in the way of applying Sommerfeld’s name is 
the enormous difference between our Tremella and the illustration 
of r. indecorata published by Frics.^® The shape is shown carelessly 
and perhaps need not be taken into consideration. The color, how- 
ever, a uniform deep fuscous, would deny all possibility of identify- 
ing the Iowa fungus with Sommerf eld’s. The fact that quite con- 
ceivably no other Tremella ever collected would look like the picture 
suggests the possibility of disi*egarding it utterly. Ilowover, since 
there is such uncertainty conceming the characters of T, indecorata, 
it appears best for the present to use the name of whos(' appli<*a- 
bility to the fungus under discussion there can be no question, T. 
subanomala. The case is always subject to correction in accordance 
with whatever additional light may be brought to bear upon it. 

Eocronartium muscicola (Pr.) Fitzp. 

The fruiting bodies of this auriculariaceous parasite of mosses 
are white, thread-like structures, 3-10 mm. long, composed of a 

9Bot. Archif 8: 268. 3924. 

loztschr. f. Pilzk. 15: 74. 1931. 

iiSyst. myc. 2: 215. 1823. 

12 Icon. Hym. pi. 200, fig. 4. 1817. 
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core of parallel hyphae supporting an outer layer of slender, trans- 
versely septate, tubular basidia, lying along the surface of the re- 
ceptacle. The fungus is most completely at home in rich, damp 
mesophytic forest of a sort not frequently encountered in Iowa. In 
late June of 1932 it was found scattered over a considerable area of 
a heavily wooded, northward facing hillside along a small stream 
south of Estherville, attacking the mats of Climacium americanum 
which occurred there abundantly. The fungus was not producing 
spores, but some of the moss was placed in moist chambers and in a 
few days the receptacles were covered with basidia and spores were 
being discharged. Early in July a fine lot of Eocronarfkim was 
collected growing on Amblystegitim tricJiopodium in a. wooded 
swamp at one end of Heron Lake, just over the Iowa lino in Min- 
nesota. And finally, late in October a gathei-ing of even larger but 
old and sterile fruiting bodies was taken on CUmadum americanum 
growing among the shnibs of yew in Dr. Conard’s boreal moss com- 
munity at Pine Hollow near Luxemburg, Dubuque County.^® 

The account of Eocronartium given in Fitzpatrick’s papers, 
makes any further deseiiption of the fungus at this place super- 
fluous. His photograph shows the habit of the fructifications 
clearly enough for field recognition. 

The determination of the hosts just named has been checked by 
Dr. H. S. Conard. He I’eports collecting Eocronartiwm on Leskea 
gracUescens, by the canal near Elm Crest woods, south of the Iowa 
Lakeside Laboratory on West Okoboji. 

Saccoblasfia scbaccu Bourd. & (lalz., Soe. Myc. Fr. Bull. 25: 15. 

1909. Figs. 23-26. 

Fructification tough-waxy to mucous-gelatinous, pruinose then gla- 
brous and sliining, from a thin film to 1 mm. thick, hyaline to slate 
gi'ay, drying to a vernicose film, colorless, dusky, or olive-fuscous; 
hyphae frequently branched, occasionally anastomosing, crooked, 
attentuated at the septa, 3 - 4.5 - 6 n; probasidia lateral, saccate, 
oblong-ovoid, sometimes elongate oblong, often 1-3 times con- 
stricted, the longer usually the narrower, 16 - 33 x 7 - 10 n, ap- 
parently rarely erect, elongating from the distal end; epibasidia 

MBryol. 36: 28 - 30. 1938. 

1* Phytopath, 8 : 197 - 218. 1918. 

IS Am. Jomr. Bot. 5: 397 - 419. 1918. 

Phytopath. 8; pi. 1, fig. 5. 
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bleudcT just above tlio probasidiura, 4.5 p, oxi)aiKling abruptly to 
form the eylindrie sporigonous portion, articnlatc-gcuieulate, the 
thickened distal portion about 50 x 7.5 p, 3-sept ate, each eel] pro- 
ducing a eonie-subulate spore-bearing filament, 4.5 - 9 p long, the 
entire basidium 75 - 100 p in length; spores ovate-ellipsoid, flat- 
tened along one side, with a prominent blunt lateral apiculus, 11 - 
14.5 X 6 - 7.5 p, germinating by repetition. 

On sodden sticks of driftwood — Salix, Acer, etc.; April, May, 
October; Iowa City. 

The constriction of the longer jrrobasidia and the geniculate 
form of the epibasidia are similar to those noted by Coker in his S. 
caroliniana His figure 1 .suggests what is the striking feature of 
the Iowa specimens, the fact that at the knee in the epibasidium 
the distal and basal port ions are separated by a septum, which lies 
in the very slender connecting tube, about 1 p in diameter, to which 
both poriions narr-ow abruptly. A bend, but apparently of a sim- 
pler sort, is figured by Wakefield & Pearson for /S', sebacea ap- 
pai'cntly the constricted probasidia have not j’ct been noted in this 
species. However, variation is so givat within a single lot of ma- 
terial of SaccoblO'Stvt, and so generally characteristic of gelatinous 
hoterobasidiomycetes, that it seems inadvisable, in the absence of a 
large amount of material for comparison, to recognize it by any new 
taxonomic subdivision. If, as may be a.ssumod, the Iowa fungus is 
to be allowed to remain in 8. uharea, then the thick slate-gray 
gatherings mu.st represent the sukspecies xnbnrdomaca, even though 
the siiores average a little under the size tyiiical of that form; the 
tenuous hyaline growth, collected along with the tbiekei’, must bo 
assigned to the variety vnlffarui. Dark-colored, but quite thin, 
fructifications, with the same microscopic characters as the thicker, 
suggest that here, as is so fri'ipiently tlu' ease among the heteroba- 
sidioraycctcs, taxonomic complexities do little to bring about a sat- 
isfactory arrangement of the endless valuations encountered. 

HI. AlITOBABiniOMYCETTfiS 
CorUmm roseopallens Burt 

This conspicuous and beautiful Corticium appears to be a char- 
acteristic member of the fungus population of the river-bottom 
lands near Iowa City. When frcsli it is recognizable at sight by 

«B1. Mitelioll He. Roe. Join. .tO: 121; pi. 53. 1020. 

18 Brit. Mye. Soe. Tiaiia. 8: 218; Jfig. 4. 102.1. 



20 


IOWA STUDIES IN NATURAL HISTORY 


its soft, waxy-gelatinoxis textxirc, recalling that of some of the 
heterobasidiomj’celcs, and its clear rosy-salmon or bright flesh color. 
When diy it foms a closely adnatc layer, pale flesh-pink to oi’ange- 
pink, equal! j’ characteristic. Microscopic characters are of course 
confirmatory, and are described accurately by Burt.” 

In October of 1932 an unusually abundant collection of C. rose- 
opallens was made at Hills, Johnson County, by Mr. II. C. Gilbert. 
The fungus was growing on the lower side of a prostrate willow 
log, partially protected by the ground and the loose bark. It cov- 
ered the substratum in an almost unbroken sheet, six or eight feet 
long, averaging perhaps a foot wide. A number of smaller collec- 
tions were made late in the autumn along the river north of Iowa 
City, and in March of 1933 the fungxis was again found, in good 
condition, east of Hills. None of the logs attacked by C. roseopal- 
lens were above the level of the spring flood-waters. 

Corficium tulamelloidemn v. Ilbhn. «fe Litseh., Akad. Wiss. Wien 
Sitzb., Math.-Naturw. KL, Abt. 1, 117: 1118. 1908. Jlypoclmus 

Rea, Blit. Mye. Soc. Trans. 12 :222. 1927. Fig. 27. 

Pnzctification very thin, waxy-pruinose, grayish or bluish gray, 
closely adnatc, drying to a pallid slate-gray, pruinose film ; hyphae 
indistinct, nodose-septate, 2.5 p (Bourdot & Galzin) ; basidia clavate, 
9-11 (- 20) X 4.5 - 6 (-8) p, with 4 subulate sterigmata about 
4 p long (up to 9 p, teste H. & L.) ; spores globose-obovate, abruptly 
laterally attenuate at the base, finely asperulatc 3.5 - 4 x 3 - 3.5 p. 

October; on decorticated wood of Qwrem and Pinm strohus\ 
low'a City, Pine Hollow. Reported on all sorts of vegetable debris. 

The Iowa collections rei)re.sent the fungus described by Bourdot 
& Galzin,*® a little smaller than the type, Init scarcely separable, 
and assigned by them to the species of von Ilohnel & Litsehauer. 
6'. tiihmieUoideum was transferred to Ilypochnnn apparently be- 
cause of its aspei*ulate spoi’cs ; but they are not in the least typical 
IlypocJmvs spores, and the stnicture of the fructification is wholly 
that of a Corticium. The bluish-gray color of the receptacle seems 
to be a constant character. 

Physalacria inflata (Schw.) Pk. 

This curious basidiomycete, apparently unreported from low'a, 

19 Mo. Bot. Gard. Ann. 13: 240. 1926. 

20 Hym. Fr. 235. 1927. 



SOME NOTEWORTHY FIJN(}I FROlf IOWA 


21 


was found growing on a half-rottod wiJlow stump near Homestead, 
late in September of 1931. The fniiting body consist.s of an ir- 
regularly subplicatc, globose, hollow, thin-membranous head, 1-3 
mm. or somewhat more in diameter, borne on a delicate, almost 
thread-like stalk up to 4 mm. long. The color was yellowish white 
at the time of collection. Sections of the fructification show that it 
is laterally stipitate and dorsiventral, with the hymenium on only 
one surface, as noted by Krieger.®^ The genus, characterized chief- 
ly by its bullate pileus, appears something of an anomaly among 
the Clavanaceae where it is usually placed, but scarcely less out of 
place in the Agaricaceae, among which it is included as a primitive 
form, the type of Eoagaricus n. g., by Krieger. 

IV. Muoedinaceai! 

A number of delicate lignicolous hyphomycetes are in gross aspect 
sufficiently similar to certain of the less conspicuous basidiomycetes 
to be coUected regularly by one searching for the latter fungi. A 
pallid or rosy, scarcely visible bloom on the underside of a sodden 
stick of decayed wood may well turn out to be a Tulamella or 
Cortiemm, or equally well, an imperfect. The appearance of the 
growth to the naked eye being at best scarcely more than an indica- 
tion that a fungus is present, examination under the microscope 
may be necessary in order to assign the organism to i .s jiroper 
class. Several of the IJelicosporeae are of this sort; of these 
Uelicoon sexailf Morg., Ilelicmngcfs roxeux Lk., and Ildkomgces 
scandens Moig. occur among recently collected Iowa material identi- 
fied by Dr. D. H. Linder. 

Diplorhmotrichmi candiduhm v. Hohn. Pig. 29. 

Perhaps the most abundant about Iowa City of such pruinoid 
hyphomycetes is Diplorhinotrichum candiduhmi. Like the material 
of von Hohnel’s original collection, ours comes from sodden decidu- 
ous wood — oak, soft maple, willow— and is found fruiting in May 
and June. In its most vigorous development it forms a uniform 
silvery or grayish-white layer on the wood, in this strikingly re- 
sembling Tulasnella pruinosa-, more frequently the layer is inter- 
rupted, and barely whitish. The erect eonidiophores are stout, 
blunt to truncate, subequal, about 35 x 3 - 4 p, 2 - 3 (-4) celled, 
near the apex denticulate as in Bhinotrichum. The conidia are 

Md. Ac. Se. Bull. 3 (1) : 7, 8. 1923. 
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fusoid-cylindric, 2-celled, the ai)cx mmdcd, blunt, the base trun- 
cate, 15 - 20 X 3 n- Tlie genus is separated from RhinotrkJium by 
its uniseptate spores, and so far .scom,s to be monotypie. 

PedUospora parasitans v. Holm. Pig. 28. 

This is a much more delicate hj-phomyeete, similarly visible only 
as a grayish bloom, disappearing completely with drying. It was 
described by von Hohnel as parasitic — with a question mark — on 
ITelotium citvinum. Two of the Iowa collections are associated on 
their substrata of decorticated wood with other hyphomycetes, and 
the third consists of the highly characteristic PedUospora eonidia 
scattered through a growth of a delieato Sciacina; but loose 
resupinates such as this arc often intermiiiglod, and there is no 
evidence in our material of parasitism. The conidiophores are 
stout, tapering, spur-like, 2-3 celled, about 15 x 2.5 p, arising 
perpendicularly from the shoi't-eelled repent sterile hyphae. The 
young eonidium is at first a minute ovoid vesicle borne aerogenously 
by a very slender, tubular prolongation of the conidiophore. By 
the time it has attained a breadth of 2 p it has become bilobate and 
heart-shaped. The mature eonidia are five-celled and furcate, the 
two branches parallel, the whole ovoid in outline, 12 - 16 x 5 - 7 p. 
A double-conic basal cell is early separated from the two arms by 
septa; the single septum across the middle of each arm is some- 
times lacking, even in freed eonidia ; it is thus of later, or less con- 
stant, formation. The bizarre conidial form seems to be sui generis ; 
von Hohnel assigns the genus to the Mucedineae Stmirosporae. 

The studies which form tlie basis of this paper and the following 
one were can-ied out in the mycological laboratory of the univer- 
sity. The wi'iter wishes here to record his great indebtedness and 
his deep gratitude to Dr, Q. W. Martin for help and encouragement 
in these studies. 
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PLATE I 

All figures drawn with camera lucida at a magnification of 2490 x, and re- 
duced in reproduction to 1000 x, unless otherwise noted. 

IMgs. 1- 0, Sehaeina (llelerodiaetella) duhia» 

Fig. 1, cystidia of var. mesochaeta (figure at left, 425 x). 

Fig- 2, spores. 

Fig. Of inunature basidia. 

Figs. 4- (i, Sehaciva (Bciirdotia) cinerea. 

Fig. 4, gloeoeystidia. 

Fig. 5, basidia. 

Fig. 6, spores. 

Figs. 7-9, Sehaeina (Bmrdotia) Byre%» 

Fig. 7, gloeocystidium. 

Pig. 8, basidia. 

Fig. 9, spore. 

Figs. 10-12, Sehaeina (Bourdotia) dnerella. 

Pig. 10, spores. 

Fig. 11, basidium. 

Pig. 12, gloeoeystidia. 

Figs. 13-1(3, Sehaeina {Bonrdotia) deminuta. 

Fig. 13, fertile hypha bearing three immature basidia and the collapsed 
walls of old basidia. 

Fig. 14, spore. 

Fig. 15, basidia. 

Pig. 16, gloeoeystidia. 

Figs. 17-19, Tremella aurantuL 

Pig. 17, three basidia of different ages. 

Fig. 18, inflated apices of epibasidia. 

Fig. 19, spores. 

Figs. 20-22, Tremella mhaaomaJa, 

Pig. 20, portion of hypha. 

Pig. 21, basidium. 

Fig. 22, spores. 
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PLATK II 

All figures drawn with camera lueida at a magiiifieation of 2490 x, and re- 
duced in reproduction to 1000 x. 

Figs. 23 - 26, Saccohla^tia sehacra. 

Fig. 23, saccate probasidia of four different forms. 

Fig. 24, basidium, showing articulation. 

Fig. 25, summit of mature basidium, the basal segment already dis- 
charged. 

Fig. 26, spores. 

Fig. 27, Corticium tulasneUoideum, Imsidium and spore. 

Fig. 28, Fedilospora parasitaTis, conidiophores and conidia. 

Fig. 29, ViplorMnotriclium candidulum, conidiophore and conidium. 

Fig. 30, TvHasnella Cinchonae, hymenial organs - probasidia. 
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PLATE III 


Fig. 31, Tremella amanUa, 
Fig. 32, Tremella suhanomola. 




Figure 32 







TAXONOMIC NOTES ON THE 
TULASNELLACEAE 

Donald P. Eogers 

Gloeotulasnella pinkola (Bros.) Rogers 

The descripliou of the now species Tulasnella griseo-nibella 
Litsehauei*’^ appeared loo late to be noticed in the author’s recent 
review of the Tulasnellaceae.'^ The very careful and complete char- 
acterization and the illuminating discussion furnish such a wholly 
satisfactoiy picture of the fungus as is seldom encountered. Carpo- 
phore and basidia arc of the OlocotuIvsneUa type, well illustrated 
by the aceompanyiiig figures; Litschaucr separates his species from 
G. pinicola by its thinner and palei" fniclification, hyphae with 
clamps, and often more — and loss — elongate spores. However, its 
characters, although not included by Brcsadola’s original diagnosis 
of TiiLasneUa pmicola, fall well within the less narrow limits of 
pinicola as understood by the present author, hence T. griseo-nibella 
is to be reduced to synonymy under G. pinicola. 

Tulasnella Cinclionae Rac. Fig. 30 of plate 2, supra. 

This species was given a jdaee among the TulasneUas in the 
author’s taxonomic treatment only after considerable hesitation and 
with the KlTOng(‘st of misgivings. A number of details, especially 
the character of the h.v[)hae— thick, branching at right angles — and 
the habit — on living Vhxvhona, apiiarently i)arasitic — ^made it ap- 
pear doubtful that the fungus was really a Tulasnella. The sug- 
gestion therefore was made that the affinities of Raciborski’s fungus 
might well be with such fonns as Corficium vagum; nevertheless, 
Raciborski’s studied use of the terminology invented by Jucl for 
the tulasncllaceous basidium made it impossible to see in any of 
the structures ascribed to T. Cinchonae anything except details of 
tulasnellaceous morphology. 

Very recently two specimens of this species, from Raciborski’s 
herbarium, now in the care of the Jagellonian University at Kra- 

I SvenHk Bot. Tidskr. 26: 448. 1933. 

s Annnl. Mycol. 31: 1 SI -20.3. 1933. 
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kow, wore made available for study, throiigli llic courtesy of Ur. 
S. Kulcrynski of Lwow and Dr. B. Pawdowski of Krakow. In the 
better of the two specimens, for want of additional material per- 
haps to be considered typical, the fungus is parasitic on Cinchona 
Ledgeriana, and in the other on an unnamed Cindiona; both are 
from Soekanegara, Java. Microscopic examination makes it at once 
evident that the fungus is no Tulasnella. The hyi)hac arc rather 
thick walled, some of the basal strands, 5 - 6 p in diameter, having 
walls up to 1 g thick. Although the whole fruiting layer does not 
surpasvs 70 p in depth, it is definitely thieo-layored. The basal 
stratum is composed of close-packed, straight hyphae running paral- 
lel to the substratum. Above this lies a loose, oi)en layer of ascend- 
ing h>"phae, arising at inteiwals from the basal strands, subdividing 
repeatedly as they approach the surface. The supoificial stratum, 
continuous, at least over small areas, consists of the parallel, loose- 
ly arranged outer portions of the ascending hyphae and the oval or 
ellipsoid basidial cells. The latter are in tufts, closely packed to- 
gether; with them ai*e numerous eylindric bodies, 3-4 septate, the 
cells isodiameteric, about 5 p thick. The nature of these structures, 
and indeed, of the basidia, is not to be ascertained from any of the 
preparations made in the examination of the fungus. Some of the 
basidial cells bear upon their summit a eylindric prolongation 
strongly suggesting the epibasidium of SeptohaMdivm, The group- 
ing of the basidia and the possibility of the septate hymenial struc- 
tures being conidial in nature add force to this suggestion. But no 
indubitable stcrigmata or basidial scptatioii have been observed; 
the basidia are so tightly i)aeked together that it is difficult to be 
certain of their outlines; and the structures which appear to be 
septate basidia may conceivably represent a basidium and the cell 
beneath it. For the present, the reference of Tulasnella Cinchonac 
to Septobasidnim cannot be considered anything more than a not 
completely inaceeptable conjecture. Certain it is, however, that 
the fungus is not one of the Tulasnellaeeae ; like T, anceps and T. 
grisea, the other parasite forms assigned to the genus, it is an alien, 
placed in Tulasnella as the result of a morphological blunder. 






University of Iowa Studies 
in Natural History 


Henry Frederick Wickham, Editor 


Volume XV 


Number I 


Sedimentation in Red River Below 
the Mouth of Washita River 


by 

Victor H. Jones, Ph.D. 


Published by the TJuiversity, Iowa (Sty, Iowa 
1933 



Sedimentation in Red River Below the 
Mouth of Washita River 

INTRODUCTION 

This paper is a report on one unit of a general study of Missis- 
sippi River and its major tributaries as agents of sedimentation. 
Other units have been repoi'ted previoxisly.^ 


Genekal Features op tue Region 

The key map, Figure 1, shows the extent of the lower Red River 
region. 

The lower Rod River flows through the Gulf Coastal plain which 
lies between sea level and GOO feet above sea level. The relief is 
comparatively small and is duo chiefly to the dissection by streams 
of a gently slo])ing plain. Two subdivisions of this plain are ap- 
parent: (1) hilly regions, and (2) flood-plain and terrace areas. 

The hilly ivgions are composed of Civtaceous and Tertiary sedi- 
ments. The hills stand from 100 to 200 feet above the I'iver valleys. 
The stream drainage pattern in general is dendritic, but a scries 
of low ridges or cuestas has resulted from the differential erosion 
of stratified, sedimentary rock formations. These ridges, except 
the northernmost, extend approximately northeast-southwest across 
the Red River valley and arc known, from south to north, by the 
following names: Kisatchie Wold, Sulphur Wold, Saratoga Wold, 
and Lockesburg Wold.* They ai*e formed by the outcropping edges 

1 Trowbiidge, A. 0. — ►Sodimontation at tho Mouths of the Mississippi Biver 
— ^preliminary leport (abstract): Gool. Roc. Am, Bull., vol. ;i4, p. 95, 1923; 
Disposal of Sediments Carried to tho Gulf of Mexico by Southwest Pass, 
Mississippi Biver (abstract); Orel. Roc. Am. Bull., vol. 3C, pp. 164-165, 1025; 
Building of Mississippi Delta. Amor. Assoe, Petroleum Geologists Bull., vol. 
14, pp. 867-901, July, 1930. 

Lugn, A. L. — Sedimentation in the Mississippi Biver Between Davenpoit, 
Iowa and Cairo, Illinois. Augustana Library Publications ISTo. 11, Bock 
Island, lU., 1927. 

Littlefield, Max S. — ^Mississippi Gravels Below tlie Mouth of the Arkansas 
Biver (abst.) : Qeol. Soo. Am. Bull., vol. 38, p. 147, 1927. 

Jones, Victor H. — Contribution of Sediments to the Mississippi Delta by 
Bed Biver (abst.) ; Geol. Soc. Am, Bull., vol. 41, p. 165, 1930. 

2Veatch, A. C. — Geology and Underground Water Resources of Northern 
Louisiana and Southern Arkansas. U. S. Geol. Survey. Prof. Paper No. 46, 
pp. 14-16, 1906. 
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Figuio 1. 


of tlio Cdlalioula (Miocene), the Wilcox (Eocene), and the Sabine 
and Nacaloch (Upper Cretaceous) formations respectively. 

The stream \ alleys are filled with terraee deposits and alluvial 
material of Pleistocene and recent origin. One feature of the Red 
River flood-plain has become much less prominent during the past 
century. This was a series of lakes in the main valley and in the 
lower portions of many small tributaries, which were produced by 
extensive log rafts or dams.® At one time the obstructions blocked 


•i Vcateh, A. 0. — ^Idem., pp. 60-62. 
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the main channel of Red River almost completely from Shreveport 
to Natchitoches. Since tlie i*aft has been blasted away tlie lakes 
have been gradually disappeaiing as the rivers have resumed their 
normal courses. When boat traffie was impoilant, Natcliitoches 
owed its prominence to its location at the head of navigation on 
Red River. The river has since changed its course to a chaimel 
about 4 miles east of the town. 

The average rainfall of the Three Rivers Region at the mouth 
of Red River is approximately 60 inches per year, and in the 
vicinity of Denison it is about 32 inches annually. Intermediate 
points have precipitation ranging between the two extremes. 

In order to understand the sources for Red River sediments the 
rock fonnations which crop out along the river and near it must 
be considered. Detailed and qmnititative information concerning 
the minerals in these formations is available only for a few ex- 
posures. Therefore as many outcrops as possible were studied and 
sampled in the course of the field work for this rci)ort. The rocks 
of the region range in age fi'om Lower Ci‘Ctaccous to Recent, and 
all are sedimentary. Table 1 is a generalized chart of tlie forma- 
tions, and .shows approximate average thicknesses. 

Prom the Trinity sandstone, which is exposed near the confluence 
with Washita River, the Red River Valley traverses the younger 
formations of the Gulf Region until it joins the vast alluvial, 
Mississippi River ])lain near Mai'ksville, Louisiana. The great bulk 
of the material in these formations was derived from pre-existing 
sedimentary rocks, and therefore may be I’cgai’ded as I'eworkcd 
material. The Cretaceous and Tertiary formations of the region 
contain nearly all the common varieties of sedimentary rocks, and 
they give ceitain prominent characteristics to the Red River sedi- 
ments. The red color, which is usually Irright, is immediately 
noticeable. The coloring matter is obtained partly from the Per- 
mian and Pennsylvanian rocks farther w(‘st, but the volume of 
ferruginous sediment is greatly axigmcntcd in Louisiana by the 
addition of iron oxides f]*om various Tertiary formations which 
contain considerable quantities of iron-bearing minerals such as 
glauconite, Umonite, hematite, magnetite, and ilmenite. Ferru- 
ginous eoncrations arc abundant in several strata of the Tertiary 
section. The high mica content of the Midway silts, sands, and 
clays is notable, and their color is typically lighter than that of 
the later Tertiary groups. 



STEATIFIBD FORMATIONS OP THE LOWER RED RIVER REGION 

(Compiled) 
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Midway group Mainly clays with some sand^ 

glauconite^ thin limestone 
beds, and mica 400 
























8 


IOWA STUDIES IN NATURAL HISTORY 


The conglomerates and gravels of the region are predominantly 
chert, quartz, and iron oxides. The texture of the clastic sediments 
is i“elatively fine. Except for concretions, chiefly calcareous and 
ferruginous, pieces of cobble size are rare. Information concern- 
ing the stratigraphy and structui’e of the lower Rod River Region 
has been obtained especially from the sources cited below.* 

The structure of the region is dominated by the Sabine uplift, 
a broad, low dome with a northwest-southeast axis. It occupies a 
large area in northeastern Texas and northwestern Louisiana and 
adjacent portions of Oklahoma and Arkansas. Although the qua- 
quavcrsal dips have low angles, from a fraction of a degree to a 
maximum of 6 degrees, the dome is the dominant structure over 
an area of approximately 19,000 square miles. The river, which 
flows in a southeasterly direction across the center of the uplift, 
crosses the Tertiary formations on its north flank in southwestern 
Arkansas, and traverses the same formations in the reverse order 
on the south flank in central Louisiana. Southeast from Grande 
Ecore the dip decreases gradually toward the Gulf of Mexico. 

Methods 

The river was sampled and studied during the field .season of 
1928 and during the last half of March, 1930. The entire channel 
below Shreveport was studied with the aid of a 16 foot boat 
equipped with an outboard motor, and samples were obtained bj’' 
means of a sliding sleeve sampler designed by Lugn.“ Above 
Shreveport the river was studied at as many points as were acees- 
•sible by automobile in the time available. Sample locations are 
indicated by number in Figure 1. Samples of sediments were taken 

< Matson, G. C., and Hopkins, 0. B. — The Do Solo-Eod River Oil and Gas 
Field, Louisiana: U. S. Geol. Smv. Bull. 619, pp. 109-112, 1916. 

Hammill, C. A. — The Ci’otaeeous of Noithwostein Louisiana: Bull. Amor. 
Asso. Peti oleum Geologists, vol. 5, pp. 298-310, 1921. 

Honess, C. W. — ^Atoka, i^ishniataha, McCurtain, Bryan, and Choctaw Coun- 
ties, Oklahoma: Oklahoma Geol. Suiv. Bull. 40-R, 1927. 

Matson, G. C. — The Caddo Oil and Gas Field of Louisiana and Texas: IT. 
R. Geol. Suiv. Bull. 620, pp. 1-35, 1916; The Pliocene Citronelle Formation of 
the Gulf Coastal Plain: IT. S. Geol. Surv. Prof. Paper 98, pp. 167-192, 1916; 
The Catahoula Sandstone: Idem. pp. 209-226. 

Moody, C. L. — The Teitiaiy Histoiy of the Region of the Sabine Uplift of 
LimUiana: Bull. Amer. Assoc. Petroleum Geologists, vol. 15. on. 631-661, 
1931. ' 

'■'Lugn, A. L. — ^Methods of Taking Sediment Samples from the Mississippi 
River. Iowa Univ. Studies, new ser.. No. 104, Studies in Natuial Histoiy, vol. 
11, pp. 23-31, 1926. 
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from the channel, chutes or secondary channels, bars, banks, and 
outcrops of bedrock along Ihe valley. The majority of the channel 
samples were taken in sections or series across the stream approx- 
imately at right angles to the channel. Depth of water and ap- 
proximate current speed were noted at points where samples were 
obtained. 

The samples were dried in the laboratory and separated into size 
grades by clutriation and seiving according to the millimeter scale 
of Wentworth.® Subsequent study of the mineral grains was con- 
ducted by means of binocular and petrographic microscopes, and 
the data tabulated on appropriate cards. The scale of roundness 
used is that of Tester,’ which is indicated below : 

E — ^Well-rounded 
C — Curvilinear 
r — Sub-round 
a — Subangular 
A — Angular 

Description op the Samples 
Introduction 

Most of the samples were obtained while traveling upstream dur- 
ing July, August, and early September of 1928. During that period 
the .stage of water was almost continually falluig after the unusual 
high stage of early July. As an illustration of this condition on 
the whole river the following gage readings from the St. Louis and 
Southwe.stern Bailroad bridge at Garland City, Arkansas are 
tj’pical.® 


Day 

July 

August 

Sopteniber 

0 

U.2 

llA 

5.8 

12 

9.7 

9.5 

5.8 

20 

30.8 

7.0 

5.1 

25 

9.0 

6.8 

4.9 

00 

11.0 

6.1 

4.8 


In the descriptions of samples and features along the river the 

« Wentwoith, 0. K. — ^Methods o£ Medianical Analysis. XTniv. of Iowa Studies 
in Natuial History, vol. 11, No. 11, 1926. 

T Tester, A. C. — The Measurement of the Shapes of Bock Particles. Jour. 
Sedimentary Petrology, vol. 1, pp. 3-11, 1931. 

’ Piame, \V. S. — Stieam Gaging in Aikansas from 1851 to 1928. Arkansas 
Geol. Surv. Gaging Report 1, pp. 102-103, 1930. 
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hflnTra are mentioned as right or left, the respective sides as one 
faces downstream. The terminology used in the descriptions and 
interpretations of the mechanical analyses is that of Udden® and 
Wentworth.^® Although 265 samples were collected and studied, 
only a few of them can be described in this brief report. The 
heavy minerals are those having a specific gravity gi-eater than 2.87, 
and were separated in bromoform. 

liamples from Red River Between the Junction with 
Washita River and Texarkana 

Sources of river sediments at and near the junction with Washita 
Eiver are the sandy Lower Cretaceous Washita formation, terrace 
deposits, and sands and silts of the present flood-plain. On March 
28, 1930, a 15 foot thieicness of the Washita limestone was being 
actively eroded on the left bank of Eed Eiver 1/4 mile above the 
mouth of the Washita. The water of the tributary was clear, and 
its current no swifter than 1 mile per hour. It could be distin- 
guished sharply from the red water of the main stream as the two 
joined. Although the Washita drains hilly areas, its contribution 
to the load of the main stream is insignificant except during sea- 
sons of high water. The bottoms of both rivers are covered with 
alluAdal sands and silts which arc probably thin. 

Analysis graphs of tjT)ieal sediments from this locality are shown 
in Figure 2 (See also fig. 1). Number 255 represents the coarsest 
material in the river, and it contains one subangular quartz pebble 
in the 4-2 mm. grade. It was taken from mid-channel where the 
depth was 3 feet 1/3 mile above the mouth of Washita Eiver. Its 
heavy mineral content is as follows: 

Biotite 11.0% Corundum 10.0% 

Hematite 20.0% Zoisitc 10.0% 

Limonite 20.0% Black opaques 29.0% 

Sample 257 is typical of the finest sediment from the bottom of 
Eed Eiver at the same location, and is a sandy silt. Brown chert 
and iron oxides are responsible for its deeper red color. Sample 
261 represents the Washita Eiver sediments 1/3 mile above the 
mouth, and is finer than the finest of the nearby Eed Eiver channel 

sudden, J. A. — The Mechanieal Conaposiiioii of Clastic Sediments. BuIL 
GeoL Soe. America, voL 25, pp. 655-744, 1914. 

“Op. cit., p. 24. 
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Figure 2. Analysis graphs of sediments from Red River between the mouth 
of Washita River and Texarkana. 



Locations op Samples Shown in Figure 2 
No. 263 — 1/8 mile below junction with Washita River j 20 feet from left bank, 
depth 2 feet, current 1 1/2 m, p. h. 

No. 261 — ^From Washita River 1/8 mile above its mouth; 20 feet from left 
bank, depth 7 feet, current 1 1/2 m« p. h. 

No. 257 — 1/3 mile above junction with Washita River; 12 feet above water, 
left bank. 
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No. 255 — 1/3 mile aLove junction "with. Washita Bivci ; mid-channel, jii&i off 
small bar, depth. 2 feet, euiieut 3 m. p. h. 

No. 253 — ^Piom high teiiace outeiop in load cut on noith bluff at the Eed 
River Toll Biidge betw-een Duiaiit, Okla., and Denison, Texas ; 35 feet 
below top of bluff. 

No. 237 — 50 yards below Red River Toll Biidge, fiom bai ciost, 2 f(*et abo\e 
water. 

No. 231 — mile below Ambrose, Texas; 40 feet fioni light bank, depth 3 
feet, cm rent 3 1/2 m. p. h. 

No. 222 — 100 yards above lailioad biidge at Aithui City, Texas; fiom main 
channel 15 feet from right bank, depth 3 1/2 feet, cuiient 3 1/2 m. p. h. 
No. 210 — 50 yaids above Highway 5 biidge acioss Red Ri\oi 10 miles noith 
of New Boston, Texas; fiom middle of chute on left of small bai, depth 
3 feet, cm rent 3 m. p. h. 

material. The coarse silt grade of this sample contained 4% of 
heavy minerals in the following proportions: 

Biotitc 5.0% Muscovite 10.0% 

Hematite 35.0% Toiirraaliiio 10.0% 

Hornblende 10.0% Black opaques 30.0% 

It shows a predominance of ferruginous minerals as do most of 
the hea^ 7 • mineral separates of Red River sediments. Sample 363 
is a very well sorted channel sand from the main channel o£ Red 
River 1/8 mile below the junction. It represents the bulk of the 
bottom load which was being transported by traction and saltation 
in a smooth-flowing 3 1/2 mile eun-ent. The shape analysis dia- 
grams of all the samples from the locality show a i)redominance 
of subangular grains. 

At the toll bridge between Durant. Oklahoma and Denison, 
Texas the formations now contributing largely to the river sedi- 
ments are exposed in a steep bluff approximately 100 feet liigli. 
From bottom to top they are respectively fossiliferous limestone 
and gray shale of the Washita formation, and a 35 foot thickness 
of deep red, unconsolidated terrace deposit containing many clay 
balls. Sample 353 indicates the average mechanical composition 
of the terrace silts and sands. In the channel no sediments coarser 
than Number 337 were found. It was taken in mid-stream from 
a bar crest 2 feet above the water, and represents the matei'ial 
transported by the swifter current of a water stage higher than 
that of September 8, 1928. Studies of shape and mineral content 
of channel sediments at the locality showed them to be very similar 
to the materials of the bluff outcrops. A few well rounded and 
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frosted grains were found in the coarser grades of all samples taken 
near the bridge. The proportion of heavy minerals in both bank 
and chainiel sediments is approximately 1 per cent. 

From Ambrose to Arthur City, Texas the channel sediments ex- 
hibit remarkable uniformity, and arc coarser on the average t.hnn 
those fai'thor upstream. The valley is cut into the Woodbine sands 
which crop out at several places in the valley walls, and which, 
together with the red terrace sands, furnish most of the river sedi- 
menls. The Woodbine in the locality is a light gray, orange, or 
yc'llow sand, which contains numerous iron oxide concretions, and 
is of coarser average texture than the Washita. During the dry 
season of early Sept ember, 1928 the river occupied only a small 
portion of its broad flood-plain. Its width was approximately 60 
yards in many i)laccs, its maximum depth 6 feet, and the main 
current about 3 miles per horir. 

F^umyilc ^81, shomt in Figure 2, contains the coarsest material 
in the channel at a point 1 mile below Ambrose. It is a typical 
channel sand, and r('preseu1s the main body of the bottom load. 
It contains 95 ])cr cent quartz, some brown chert, and iron oxide. 
Hmnjtle was taken from the main channel 1/8 mile above the 
highway bridge at Arthur City. It contains the coarsest material 
found in the channel along the Texas-Oklahoma boundary, and the 
coarse grades are composed chiefly of fenuginous nodules, lime- 
stone fragments, and biuwn chert. 

Between Idabel, Oklahoma and a point north of New Boston, 
Texas the river flows into the region of the Upper Cretaceous marls 
and chalks. Although the volume and curi’cnt speed here are not 
greatly different from the volume and curi’ent farther upstream, 
the color of the water is different, and the sediments differ mark- 
edly. iSVmipfc iilO contains the coarsest material of the channel at 
the highway bridge norih of New Boston on September 6, 1928. 
Only 4 per cent of it exceeds 1/4; mm. in diameter. Suspended 
sediment caused the water to be gray-brown in color instead of 
the typical red of other localities. No sample from near this bridge 
contained more than .05 per cent of heavy minerals. 

Prom the mouth of Washita River to the Texas-Arkansas bound- 
aiy the influence of local sources of sediment is clearly evident. 
Coarseness of channel sediments, quantity of heavy minerals, and 
character of suspended sediment in the river reflect the character 
of nearbj’- bluff and bank outcrops within a relatively short distance. 
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Figure 3. Analysis graphs of sediments fiom Bed Biver between Index, 
Aikansas and Shrevepoit, Iiouisiana. 

Locations of Samples Show in Piguee 3 
No. 205 — 1/2 mile below Index, Ark. (10 miles nor^ of Texarkana) j from 
top of submerged bar in midstream, depth 2 1/2 feet, current 3 m. p. h. 
No. 200—60 yards below the ferry across Bed Biver at Fulton, Aikansas; 
50 feet from right bank, depth 2 1/2 feet, current 2 m, p. h. 
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No. 192GI — ^Upper Claiborne sand ftom a cut of tlio Kansas City and South.- 
eru Railroad; 1 mile noithoast of Vivian, La. 

No. 189 — 1/2 mile above Sonloll Landing (13.4 miles north of Shreveport, 
La.) ; 70 foot from light bank, depth 2 feot, current 2 1/2 m. p. h. 

Sediments from Red River Between Index, Arkansas 
and Shreveport, Louisiana. (Fig. 1) 

The Red River valley in southwestern Arkansas contains great 
qtxantities of Port Hudson terrace silts and gravels. It is about 
10 miles wide on the average, and is crossed obliquely near Fulton 
by the Saratoga Wold, a low ridge caused by the outcropping edge 
of the Naeatoch sand and gravel. In harmony with the coarser 
sediments exposed along the banks the channel sediments are 
coarser than those anywhere upstream as far as the Washita. All 
but the coarsest material available was subject to transportation 
by the current which flowed at a .speed of 4 miles per hour in many 
places. The presence of pebbles up to 8 mm. in diameter resulted 
in their accumulation in the main channel to form lag deposits in 
a few places. The mechanical analysis graphs of Samples 200 and 
205, shown in Figure 3, rcimesent the lag deposits, and show that 
pebbles are fairly common in the channel in some parts of this 
stretch. Number 205 was tdmn from a shallow portion of the main 
channel in swift current 1/2 mile below Index, Arkansas (10 miles 
north of Texarkana). Number 200 was obtained in the main 
channel at Fulton. The common type of well sorted channel sands 
from this stretch are composed chiefly of medium or coarse sand 
gi-ains. They contain about 9.5 per cent quartz, and usually some 
grains of chert, muscovite, iron oxide, and nodular calcitc. 

In the noi’thwcstcrn corner of Louisiana the Red River Valley 
is cut into the Claiborne formation which consists chiefly of fer- 
ruginous sands and shales. ITcmatite and limonite concretions are 
abundant in it, and much of the ai'gillaccous matoiial becomes red 
or brown when weathered. Sample 192 Q, from a friable zone in 
the Claiborne near Vivian, is similar in size grade distribution, 
shape of grain, and in heavy mineral content to many of the river 
sands. 

A feature of the channel at Sentell Landing, Louisiana (13.5 
miles north of Shreveport) on September 3, 1928 was a great num- 
ber of well developed sand waves which covered a large portion 
of the flood plain and about one-half of the channel on a straight 
reach. They boar some resemblance to large current ripple marks, 
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but fom at au angle of approximately 45 degrees to the current 
instead of normal to it. Some of them have unbroken crests ex- 
tending for 50 feet or more, and they arc formed in the swift cur- 
rent of the channel where the maximum sized partielcs are being 
transported. At Sentell Landing they had an average distance 
of three feet from crest to crest and a height of 2 1/2 to 3 1/2 
inches. Their ripple index was from 10 to 14. Pebbles were be- 
ing slowly rolled up the long slopes and then dropped abruptly 
into the intervening troughs where they accumulated in the lee of 
the Avave crests. The waves were migrating with Ihc cuiTcnt. 
Sample 189, show in Figure 3, represents the material from the 
sand wave troughs. 

Sediments from Bed River Between Shreveport and 
Coushatia, Louisiana (Fig. 1) 

The samples from this stretch were taken while traveling up- 
stream by boat August 22 to 26, 1928, during which time the stage 
of water was falling from 1 to 3 inches or more daily. The valley 
has an approximate width of 7 miles and in many places shows the 
effect of ponding by the old log rafts. So tortuous is the channel 
between the two cities that its length is nearly 80 miles although 
the air line distance is 43 miles. The average gradient of the stream 
bed on this stretch is less than 6 inches per mile.*'^ For a large 
portion of the distance the stream is confined between artificial 
levees. The country I'ock for nearly the whole distance between 
Shreveport and Coushatta is the Wilcox which has a broad area 
of outcrop near the center of the Sabine uplift. Because of vegeta- 
tion, alluvium, and the well developed Port Hudson terraces, how- 
ever, the Wilcox crops out at only a few places along the river. 

Analysis graphs of typical samples from the Shi*evcpoi‘t-Cou- 
shatta stretch are shown in Figure 4. Numbers 164 and 148 repre- 
sent the coarsest sediments found in the channel of Red River, and 
were obtained in parts of the channel which were constricted and 
in which the current was unusually swift. Such places occur com- 
monly during seasons of falling water stage when the current is 
confined to the lowest portions of the bed. Current speeds of 5 
and 6 miles per hour were observed in a few places. The secondary 
maximum in the distant coarse grade indicates a similarity to a 

Calculated from data in Surface Water Supply of the United States, 
Part Vn, U. S. Geol. Survey Water Supply Paper 667, 1928. 
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lag deposit, but these two samples are not true lag sediments be- 
cause even the coarsest ingredients were being rolled and shoved 
by the curi’ent. They were formed not by selective action by the 
current, but as a result of the type of material available to it. They 
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Fif^uro tl. Analysis giaphs of sediments from Red River between Slircvopoit 
and Gonsliatta^ Louisiana. 


Locations of Samples Shown in Figuke 4 

No. 164 — 20 miles below Shreveport; surface of bar 1 foot above water. 

No. 162 — ^22 miles below Shreveport at a bend; 40 feet fiom right bank, depth 
13 feet, current 3 m. p. h. 

No. 159 — 31 miles below Shreveport; middle of chute on right of bar, depth 
4 feet, current 1 m, p. h. 

No. 151—40 1/2 miles below Shreveport; 30 feet from left bank, depth 2 
feel, current 4 m. p. h. 

No. 148 ’ 1 8 miles below Shreveport; midstream off lower end of a bar, depth 
3 feet, cunent 6 m. p. h. 

No. 138 — 4 miles above Coushatta; midstream, depth 5 feet, current 5 m. p. h. 
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resemble the pudding sand mentioned by Lugn^* in Mississippi 
River and are rare in Red River. Many of the pebbles are com- 
posed of clay or lignite. The bulk of the sediment at the bend 
20 miles below Shreveport, where Number 16i was obtained, was 
medium and fine sand similar to that of Sample 162. The heavy 
minerals in the fine admixture of Sample 162 amount to 80 per cent 
of the separate, and were identified in the following proportions : 


Biotite 

2.0% 

Titanite 

5.0% 

Leucoxenc 

3.0% 

Tourmaline 

3.0% 

Rutile 

2.0% 

Black opaques 

85.0% 


Sample 130 is a silt from a chute or secondary channel 60 feel 
wide and 2 feet deep at a point 30 miles below Shreveport. The 
current in it had been markedly retarded as the river stage fell, 
and the 1 mile per hour rate of Augiist 25 was incompetent to 
transport any of the sand grades. Much of the silt load was being 
deposited. The prominent secondary maximum of the medium 
sand grade indicates that this grade was the abundant bottom 
load a few days before. Number 159, therefore is a silted channel 
sand or chute deposit resulting from decreasing current. This 
tj’pc of silty sand has been deposited over wide areas of the flood 
plain during falling water stages. Upon dessication it cracks into 
polygonal pieces up to a few inches in diameter, splits into thin 
layers, and uarps with the concave side upw’ard. Many of the 
pieces continue to curl until the edges meet and a roll is foi'med. 
When hundreds of these sediment curls arc blown ahoxit by the 
wind they produce a dry. rattling sovuid similar to that of dried 
leaves. 

Sample 151 is a. ty]ncal, w'cll soi'ted channel sand from a straight 
reach in the channel 40 miles below Shreveport. Its high propor- 
tion of well rounded and frosted grains indicates that wind action 
has been eflicaeious at some former time and that mxich of the 
material has been through more than one period of sedimentation. 
It consists almost entirely of quartz grains. Most of the channel 
sands from the locality are similar to it. 

12 Lugn, A. _L. — Segmentation in the Mississippi River Between Davenport, 
Iowa, and Caiio, Dlinois: Augustana library Publications No. 11, p. 97, 
Bock Island, Illinois, 1927. 
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Hediments from Bed River Between CoiisJiaita and Alexandria 

From Couslialta to Grande Ecoro the distance by river is nearly 
40 miles, and the channel is near the left side of the valley for the 
entire distance. The valley width from bluff to bluff is about 7 
miles, and the east bluff is bordered almost continuously by the 
terrace deposits. Although the Midway formation is the country 
rock, outcrops along the river are rare, and the Wilcox crops out 
in the bluff at Grande Eeore. 

A relative uniformity in texture characterizes the channel sedi- 
ments between Coushatta and Grande Ecorc, and they show a 
marked contrast to the coarser, pebbly sands of the Shreveport- 
Coushalta stretch. The coarsest material found in the river be- 
tween Coushatta and Grande Ecore was a s^ind containing 5 per 
cent of pebbles 4-2 mm. in diameter. The analysis graphs of this 
samj)le, Nmiiber 115, from the channel 3 3/2 miles above Grande 
Ecore, are shown in Figure 5. In it the following heavy minerals 
were identified: 

Anatase 30.0% Magnetite 25.0% 

Hornblende 15.0% Ilmenitc 30.0% 

Rutile 20.0% 

Number 121 is a typical, well sorted sand from the channel 10 miles 
above Grand Ecore. These sands contain 90 per cent quartz on 
the average, and the prhrcipal accessory minerals are chert, linr- 
onite, and black opaque minerals. They have a higher degree of 
angularity than the sands from any other portion of the river. 

At Grande Ecore the river is flowing on a tough, black shale 
which forms the base of the Wilcox outcrop irr the 175 foot bluff. 
Sample 111, represented irr Figure 5, is a 6 foot, vertical section 
of a firre, friable, reddish sand from this outcrop. The peculiar- 
form of the mechanical analysis gr-aph is the result of sampling 
across thirr bods of well sorted sand arrd silt. The sediments from 
this outcrop contain from 85 to 95 per cent quartz; and lignite, 
iron oxides, and muscovite are the most abundant accessory min- 
erals. Smoothed and polished chert pebbles up to 64 mm. in 
diameter were found on the top of the bluff. They are probably 
remnants of an older high terrace deposit. 

From Grande Score to Colfax, a distance of approximately 40 
miles by water, the river flows close to the left side of its valley. 
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Locations of Samples Shown in Figtjbb 6 

No. 124 — ^10 miles above Grande Eeore at middle of a bend; 40 feet from 
left bank in main diannelj depth 9 foot; current 4 m. p. h. 

No. 115 — 3 1/2 miles above Grande Ecore at a bend; 30 feet from left bank 
in main channel, depth 10 feet, current 3 m. p. h. 

No. Ill — ^Prom the outcrop of The 'Wilcox formation in the bluff at Grande 
Ecore, 80 feot from top. 
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Ko. 100 — 8 miles above Montgomeiy; midstream just above a bend, depth 
6 feet, cunont 4 m. p. h. 

No. 90 — Opposite outcrop of Jackson stiata in the bluff 5 miles below Mont- 
gomery; 60 feet from left bank, depth 8 feet, cunent 2 m. p. h. 

No. 85 — 8 miles above Colfax; midstream at a bend, depth 9 feet, current 
4 m. p. h. 

No. 72 — 5 miles above Boyce; midstream, depth 6 feet, euiient 4 m. p. h. 

No. 68 — ^21 miles above Alexandria; midstream, depth 6 feet, cunent 4 m. 
p, h. 

No. 47 — 2 miles above Alexandria; 50 feet fiom right bank, depth 8 feet, 
current 3 m. p. h. 

The OTiteropping edges of the Claiborne and Jaekson formations 
are actually visible in only a few places because of allmdum and 
slumped material. Their narrow bands of outcrop are due to the 
relatively steep dip on the Angolina-Caldwoll monocline, a minor 
flexure on the south flank of the Sabine uplift.^’ The terrace de- 
posits occur at only a few places on this part of the river. The 
greater part of the main channel sediments in Red River, there- 
fore, ai-e derived from the deposits of the flood-plain and from 
outcrops of Upper Eocene formations along the loft side of the 
valley. Very little material coarser than sand was found in any 
of these. The analysis graphs of Samples 100, 90, and 85, shown 
in Figure 5, indicate the fineness of the river sediments also. Num- 
ber 100 is the coarsest sample from this stretch of the river. It 
was obtained in mid-channel 8 miles above Montgomeiy where the 
stream flows over a resistant bed of dark blue shale, one of the 
spurs of bedrock now being eroded as a result of channel changes 
incident to the destruction of the great raft. The coarse grades 
of this sample are chiefly black carbonaceous shale fragments and 
clay pebbles. 

An outcrop of fossiliferous Jackson 5 miles below Montgomery 
consists chiefly of fine sands, silts, and clays containing various 
amounts of iron oxides, partly in the form of concretions. This 
locality is one of several where clay pebbles were being formed in 
considerable quantity by the erosion of black shale at the foot of 
the bluff. The term “clay pebbles” is used here to mean frag- 
ments of clay or shale which have been worn into rounded shapes 
by the river current. They are common in the Bed River sediments 
and originate in two ways. When the current erodes a bank de- 
ls Moody, C. L. — ^Tertiary History of the Begion of the Sahine Uplift of 
Louisiana. Amer. Assoc. Petroleum Gtoologists Bull., toI. 15, p. 549, 1931. 
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posit or older terrace containing previously foraied clay pebbles, 
they arc incorporated in the channel deposits. At the Jackson out- 
crop near Montgomery and at several other places the pebbles were 
observed in the process ot formation where the river was eroding 
a shn.lf> outcrop. When chunks of shale fall into the stream some 
of them resist soaking and disraption for a few days or weeks. 
They may be perfectly rounded by abrasion, and may become 
studded with small quartz or chert pebbles. 

Hample 90 was gouged from the firm clay bottom in the river 
channel near the outcrop. Sample 85 represents the most common 
tyi)e of channel sand between Grande Ecoro and Colfax. 

Between Colfax and Alexandria the valley is cut into the relative- 
ly resistant Catahoula sandstone, and is markedly constricted. The 
Catahoula consists largely of fine sands and silts containing many 
frosted and pitted grains. Accessory minerals identified in samples 
from the formation are hematite, muscovite, chert, woody material, 
Ijyrite, zircon, and black opaque minerals. Sample 72 is ty])ical 
of the fine and very fine sands from this reach of the river. It con- 
tains 3 per cent of heavy minerals in the following proportions : 

Biotito 5.0% Ilornblendo 15.0% 

Pj^ite 5.0% Zircon 15.0% 

Hematite 30.0% Black opaques 30.0% 

Sample 47, from the main chaimcl 2 miles above Alexandria, con- 
tains the coaraest material from this stretch. All the ])obbles in 
it are browir chert, and the sand grades contain many pitted and 
frosted grains. Acces-sory minerals in the sand grades are glau- 
conite, zircon, pyrite, and hematite. Saniple 68 is a concentrate 
of heavy minerals or placer type deposit from the channel just 
below Boyce. It contains 94 per cent of minerals having a specific 
gravity gi'eater than 2.87, in the following proportions: 


Hematite 

10.0% 

Magnetite 

30.0% 

Tourmaline 

5.0% 

Ilinenite 

40.0% 

Zircon 

5.0% 

Glauconite 

6.0% 

Entile 

4.0% 



The deep color of the river and its sediments is maintained and 
augmented on this stretch by contributions from the ferruginous 
terrace deposits and oxidized material from the Catahoula. 
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Sedimcnis from Jiid Hivcr Bel ween Alexandrin and the 
Moulli of Black Tiiver 

The broad valley below Alexandria is bordered by low bluffs of 
Pleistocene sands, gravels, and sills for about 60 miles to a point 
opposite Marlcsville. Prom these east-facing bluffs the stream en- 
ters the great flood-plain of the Mississippi Valley. The samples 
from the lower river wore obtained dniing July when the water 
was at a higher stage than in August and September when the 
U])pcr rivei' was sampled. Aluch greater turbulence and the pres- 
ence of eddies on the insides of bends characterized this stretch. 
The silt content of the wmter was relatively large and the water 
was a deeper red color than it was a month later. At many places 
the rising water was cutting deeply into bank and bar deposits in 
and along the channel. 

Sample 1 (fig. 6), which contains 4 ])er cent of 4-2 mm. pebbles, 
is the coarsest material found in the channel below Alexandria. 
It was obtained in mid-stivam 1/2 mile below the city. The fine 
admixture contained 3 per cent of heavy minerals in the following 
proportions : 

Anatasc 5.0% Zircon 5.0% 

Topaz 5.0% Magnetite 30.0% 

Tourmaline 25.0% Ilmenito 30.0% 

Three miles Ix'low Alexandria the river was eroding the base of a 
GO foot bluff. The largest pieces in the outcro]) were pebbles about 
G4 mm. in diameter. A sample collected to show maximum sized 
material contained 80 ])er cent chert, 15 per cent limestone, 4 per 
cent dai’k, dense, igneous I'ock, and 1 per cent iron oxide. The 
bluff is i)robal)ly th<' remnant of a Poit Hudson terrace. Sample 
8, Figure G, is a very fine sand from the channel on the inside of 
a bend 6 miles below Alexandria. Number IS is a silty sand from 
a 9 foot depth of channel 16 miles below Alexandria. Pine and 
very fine sand was the most abundant material in the channel be- 
tween Alexandria and Egg Bond. At tliat time the river was 
canning a capacity load of silt and oven a slight retardation of 
the current caused deposition of much red silt and clay. 

Below Egg Bend the river follows a very winding course gen- 
erally north and east bet-ween the Point Maigre and the Avoyelles 
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Locations of Saaiples Shown in Figuee 6 

No. I— 1/4 mile Mow Alexandria; midstieam, depth li feet, current 4 m. 
p. h. 

No. 8 — 6 miles below Alexandria; 50 feet off lower end of a bar at a bend, 
depth 4 feet, eurient 2 m. p, h. 

No. 15 — 16 miles below Alexandria; from main channel 30 feet fiom light 
bank, depth 9 feet, current 1 1/2 m. p. h. 

No. 28 — 33 miles Mow Egg Bend; 50 feet from light bank, depth 12 feet, 
current 1 1/2 m, p. hu 

No. 32— From midstream in Black Biver 1 1/2 miles above its mouth; depth 
30 feet, current 2 m. p. h. 

No. 36 — ^Prom midstream in Bed Biver 2 1/2 miles below the junction with 
Black Biver, depth 30 feet, current 6 m. p. h. 
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Hills. According to Veatch^^ it was diverted from its old course 
to the southeast, the present course of Bayou Boeuf, by the log 
rafts which ponded the waters below Alexandria. The ponded 
waters found an outlet along the north side of the valley, and that 
course has been maintained since the destruction of the raft. For 
the lower 40 miles of its course the river flows generally northeast- 
ward on the swampy Mississippi River plain. Black River, largest 
tributary of the Red, joins it 24 miles above the mouth. 

At the time the samples were taken from this part of the lower 
river, the water level was high enough to submerge the low banks 
at many places, and only 4 bars were seen above water below Egg 
Bend. The current was strong all across the stream in most places, 
and the water was vciy turbulent. Eddies were common, especially 
on the insides of bends. The heavy load of red silt colored the 
water so strongly that no light could be seen at a depth of 1 foot 
beneath the surface. 

Sample 28 contains the coarsest material found in the river be- 
low the Avoyelles Hills, and the only one containing particles 
larger than 1/2 mm. in diameter. It was taken from the channel 
33 miles below Egg Bend where the bottom was composed of firmly 
packed, ripple-marked sand. This material is represented by the 
lower half of the mechanical analysis graph. The coarser grains, 
1/8 to 2 mm. in diameter, were being carried and shoved along on 
the hard-packed surface. Number 32 is typical of the sediment in 
Black River channel near its mouth. In texture it resembles the 
fine channel sands of the main stream, but its color is gray instead 
of red or brown. The distant coarse grade is 90 per cent calcite, 
and wood fragments are numerous in all grades. Black River was 
contributing relatively small quantities of fine sand and silt, and 
its clear water presented a striking contrast to the brightly colored 
main stream. In heavy mineral content the Black River sediments 
near the mouth, except for a deficiency of iron oxides, are similar 
to those of Red River. 

Sample 36, (fig. 6) from the main channel of Red River 2 1/2 
miles below the confluence, contains 90 per cent frosted quartz 
grains in the major grade. The abundance of gray and black chert 
suggests the influence of the Black River sediments. The heavy 

i^Veatch, A. 0. — Geology and Underground Water Eesources of Northern 
Louisiana and Southern Arkansas: U. S. Geol. Survey, Prof. Paper 46, p. 
63, 1906. 
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mineral content of the sands from below E!><? Bend is hioher on 
the average than those from other parts of the river. The average 
proportion is 2 per cent of the fine admixture. 

Cliamiel Sediments Taken at and Near the Confluence of Jted, 
Old, and Atciwfalaya Ilivcis 

An unusual set of conditions exhsts at the mouth of Red River. 
Any one who lias visited the region or has siudicd it is familiar 
with the fact that Red River does not flow into the Mississippi, but 
into the Atehafalaya when conditions are normal. At this point 
Red River water flowing south luiites with the Avater of Old River, 
a west-flowing distributary of the Mississippi, to form Atehafalaya 
River which floivs generally south to Atehafalaya Bay on the Gulf 
of Mexico. Thus all the Red River sediments are usually poured 
with its water into the Atehafalaya. When the Mississipj)! is at 
a very low stage and Red River is unusually higli, the flow of water 
in Old River may be reversed ; and Red River Avater and sediments 
ai‘e added to the Mississippi. 

SoA'cral series of samples were taken across the channels of the 
three streams at various distances from their confluence. Samples 
245 and 18 i, Figure 7, are tj^iical sediments from Old River. Num- 
ler 243 contains the coarsest material that could be found in any 
of the channels. The two coai-sest grades contain 75 per cent lime- 
stone fragments, some ferruginous nodules, and wood fragments. 
Sample 184 is the normal type of channel sand from Old RiA-er 
100 yards above the confluence. Samples in and 212 are the 
coai’sest and fiue.st sediments from Red River ciiaunel 1/2 mile 
aboA'O its mouth. Sand grains up to 1/2 mni. in diameter ai-e the 
largest grains that could be found in Red lliA'er near its mouth. 
Silts having a texture similar to that of Numher 169, from the 
Atehafalaya 1/2 mile below the junction, are of common oceurrenco 
along the banlts and in slower current deposits of the three streams. 
Sample 170 Avas taken from the main channel of Atehafalaya Ru'cr 
1/2 mile below the junction. 

The color of the sand gi*ades in Red and Old Rivers is similar 
after elutriation and sieving. The finer particles of Red River 
sediments are red or red-brown, and those of Old River are gray. 
Therefore the color of sediments in the two streams depends largely 
on the coloring matter contained in the silts and claj'S which are 
in suspension and are mixed with the coarser silts and sands. Dui*- 
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Figuvo 7. Analysis giaplia of sediments obtained at and near the mouth 
of Ttod River. 


Loc\tionm of SA^rPLEs Shown in Figure 7 

No. 174 — 1/2 mil(‘ above the mouth in Rod River; 75 feet from left bank, 
depth 4 feet, euneiit 2 ni. p. h. 

No. 170 — Fi'om Atohafalaya River 1/2 mile below junction with Red and Old 
Ri\('is; midstream, depth 14 feet, cuirent 2 1/2 m. p. h. 

No. 109 — Prom Atchufalaya River 1/2 mile below junction with Red and 
Old Rivers; 40 feet fiom light bank, depth 14 feet, current 2 m. p. h. 

No. 242 — Fiom Red River 1 mile above the mouth; 60 feet fiom right bank, 
depth 12 feet, cuiront 1 1/2 m. p. h. 

No. 245 — Fiom Old River 3/4 mile above the mouth; midstream, depth 30 
feet, euiTont 4 m. p. li. 

No. 184 — From Old River 100 yards above the confluence with Red and At- 
chafalaya Rivers; 60 feet from left bank, depth 18 feet, current 3 1/2 
m. p. h. 
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ing normal and low stages of water no pebbles are contributed by 
Red River to the Atchafalaya, and Old River brings nothing larger 
than 4 mm. in diameter from the Mississippi. If the Mississippi 
rises to a high stage as it did in July, 1928, the water in Red River 
is backed up for many miles above its mouth. The current is con- 
siderably reduced under such conditions, and contributes nothing 
coarser than medium sand while these conditions prevail. No con- 
spicuous differences were discovered between the heavy mineral 
content of Old River and that of Red River near its mouth. 

Summary 

Relation to Mississippi Delta Sediments 

The relation of Red River to the sediments of the Mississippi 
has been briefly explained. Most of the material from Rod River 
mingles with the sediments carried by Old River and becomes a 
part of the Atchafalaya deposits. The Atchafalaya is the highest 
important distributary of the Mississippi system, and it forms an 
important outlet for the water of that system. Under present con- 
ditions relatively little sediment over is carried into the Mississippi 
channel proper from Red River. The material contributed to the 
Atchafalaya system by Red River consists of dissolved salts, enor- 
mous quantities of red silts and clays, and sand grains up to a 
possible maximum of 1 mm. in diameter. 

Sediment Types 

Most of the sediments of Red River may bo elassifled under 5 
heads; cimnnel sands, chute deposits, muds, pudding sands, and 
lag materials. The channel sands are far more abundant than all 
other types combined, and might be cited as the typical sediment 
of Red River. They are well sorted and contain i*elatively small 
amounts of silt. In many of them 80 to 90 per cent of the sample 
is contained in two size grades. Samples 835, 863, 810, and 837 
of Figure 2 are t 3 T)ical channel sands. They contain a few pebbles 
in some parts of the river, but no true gravels were found any- 
where in the chaimel. The channel sands, therefore, represent the 
bulk of the coarse load of the river, and cover its bottom at most 
places in the main channel. The heavy mineral concentrates which 
occur in a few places might be included as a separate type, but 
their texture is that of sand. Sample 68, Figure 5, is an example. 
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The chute deposits are the silts or muds deposited by decreasing 
currents in the secondary channels. Sample 159, Figure 5, is a 
t 3 npical example, and has a high range of coarse grades. 

The pudding sands are a rare t 3 T)e in Red River, and occur in 
the bank deposits or in the swiftest current of the main channel. 
The pebbles are predominantly clay, quartz, or chert. They repre- 
sent a type of lag deposit in which the coarse pieces, pebbles up to 
30 mm. in diameter, are incorporated in a coarse sand. The pebbles 
may be rolled or pushed along the bottom, but travel more slowly 
than the sands. 

The muds are the liner materials deposited in slow current on 
the insides of bends, and wherever the current is much slower than 
that of the main channel. Samples 90, Figure 4, and 242, Figure 
7, are typical river muds. The maximum ingredient is the fine silt 
grade or the clay grade. The finer sediments are invariably deeper 
red in color because the iron oxides are concentrated chiefly in 
them. Thus they impart a bright color to the water, the bank sedi- 
ments, and most of the sands. 

Lag sediments are a rare type in the river chiefly because the 
materials available are usually small enough to be transported by 
the current in the main channel. In a few places where pebbles 
are available a scouring action has removed adjacent finer grades 
to leave sediments showing a secondary maximum of pebble-size 
grains. This typo is exemplified by Samples 200 and 205, Figure 3. 

Sources of Sedivients 

The sediments in the river are influenced by very local sources, 
and the bulk of the coarse material travels a relatively short dis- 
tance. This relationship was recognized at many places along the 
river, and only a small part of the evidence can be presented here. 
A few examples must suffice. The sediments in the region of the 
Catahoula sandstone bear a resemblance to that formation in the 
following characteristics: (1) abundant zircon, (2) unusually large 
percentage of well rounded and frosted quartz grains, (3) many 
pebbles derived from calcareous rosettes and nodules, (4) com- 
parative uniformity of many fine channel sands, (5) the presence 
of pyrite. 

The channel sediments in the region of the Wilcox formation 
show the following similarities to the country rock: (1) abundant 
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lignite and woody material, (2) many pebbles and fragments of 
iron oxide, (3) great quantities of red silt. 

In the region of the upper Cretaceous marls and chalks the river 
sediments are considerably finer on the average, and the color of 
the suspended silts and clays in that region modifies the typical red 
color of the water to brown or gray. The absence of pebbles in 
the lower 40 miles of the channel is proof that the coarse material 
occurs only near its sources. 

Bemnaiits of Organisvm 

Although the river contains many fish, shrimps, and clams, the 
shells and bones were rarely found in the channel sediments. The 
abundant gar-pike, which is a voracious scavenger, may be partly 
aecoimtablc for the dcstnietion of other fish and shrimps. Abrasion 
by sand and pebbles under the influence of swift currents is also 
responsible for the disintegration of shells and bones before they 
can be preserved. The abundant vegetation of the region furnidics 
logs, stumps, and smaller fragments of wood to the river in many 
places. 


Deposition and Erosion 

Although the river has long been properly considered an old 
stream, it is actively eroding its channel in several places in 
Louisiana. A number of the obstnictions now being cut away have 
resulted from ehaimel changes occasioned by the great log rafts. 
The rapids at Alexandria and 8 miles above arc typical of this 
situation. Erosion of tough clay strata is taking ])lace at Coushatta 
and near Montgomeiy, Louisiana. In general Rod River is a stream 
at or near grade, and is widening its flood plain by latei'al planation, 
but exceptions such as those mentioned above ai'c notable. 
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INTRODUCTION 


It has been twenty-seven years since the “Birds of Iowa’’ was written 
by Rudolph M. Anderson (1907)> Three hundred and fifty-four 
species of birds were included in the list, and the physical features 
and climate of the state together with the distribution of bird life 
in Iowa, were discussed in some detail. This publication has been 
out of print for a period of years. 

During the intervening years considerable changes have taken place 
in Iowa which have had an effect on the bird life. There has been a 
steady increase in population. The draining of lakes and tiling of 
marshy areas, in order to increase the acreage under cultivation, 
has resulted in destroying the feeding grounds and nesting areas of 
water-fowl. Improvement of the highways has made almost every 
hunting area in the state accessible to the motorist. While the num- 
bers of water-birds, game-birds, hawks, and owls have been steadily 
decreasing, certain smaller birds such as the grackle and English 
sparrow have increased until they have crowded out some of the 
more desirable species. 

The purpose of this paper is to present a complete list of the birds 
that have been found in Iowa, giving the status or relative abundance 
and distribution of each species. The nomenclature is that incorpor- 
ated in the recently issued Check-List of the American Ornithologists’ 
Union (1931). 


HISTORICAL 

The earliest records of bird life in Iowa are contained in the journals^ 
of the Jesuit priest Marquette and his companion Joliet, who in 1673 
journeyed down the Wisconsin River to its mouth and followed the 
Mississippi as far south as the Arkansas River. 

A hundred and thirty years elapsed before the first of the several 
expeditions up the Missouri River were begun. Observations of birds 

^The date following an author’s name is that of publication By referring 
to the selected bibliography appended at the end of this paper, the full title of 
each pubheation may be found. 

^The Jesuit Relations, Vol 59 Marquette and johet. 
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recorded in the reports of these ecplorations furnish the earliest rec- 
ords we have from this region. The first of these trips was by Lewis 
and Clark who ascended the river in 1804 returning in 1806. Thomas 
Say, a member of Major Long’s ecpedition, spent the winter of 1819- 
20 at Engineer Cantonment, on the west side of the Missouri River, 
near the present site of Fort Calhoun, Washington County, Nebraska. 

In 1820 Captain (later General) Stephen Watts Kearny® accom- 
panied a military detachment on an overland march from Council 
Bluffs to Camp Coldwater at the junction of the Minnesota and Mis- 
sissippi Rivers and thence down the Missis»ppi to St. Louis. In 
1824 Kearny left St. Louis with Brigadier-General Henry Atkinson 
on an expedition up the Missouri River and did not return for two 
years. His third excursion, made during 1835, was a march from 
“Keokuk’s town” northwest along the Des Moines River to the 
present site of Boone, then north-eastward to Lake P^in in south- 
eastern Minnesota. The return was by a similar route. 

Prince Maximilian of Wied fumidies some notes on Iowa birds seen 
durit^ his trip up the Missouri Rivo: in 1833 and during the return 
trip in 1834. John J. Audubon stopped at several Iowa points during 
his collecting trip up this river in 1843. 

During the months of July, August, and September of 1867, J. A. 
Allen (1868) made a study of the bird life in western Iowa. Several 
days were spent at Boonesboro, in Boone County, and then moving 
westward he stayed a week at Denison, Crawford County. The re- 
mainder of the summer was utflized in almost continuous travel across 
Sac, Carroll, Greene, Dallas, Guthrie, and Audubon counties. Of 
the one hundred and eight or ten species observed, Allen concluded 
that at least one hundred undoubtedly were breeding in the state. 

The first list of the birds of Iowa, written by Allen, was contained 
as an appendix in White’s Geology of Iowa (1870). This unanno- 
tated list including 283 species was based in part upon his studies 
in Iowa. Only 93 spedes were indicated as having been observed 
by Allen; the remainder he concluded should occur as migrants, win- 
ter visitors, or as additional summer inhabitants. Eleven species, in- 
cluded by AUoi, have not yet been satisfactorily proved to have 
occurred in Iowa. These are: Crested Grebe, Brant, Purple Gallinule, 
Purple Sandpiper, Knot, Red Ihalarope, Black-backed Gull, Marsh 

®Tlie iouxnals of Kearny, containing copious notes concerning the natural his- 
tory of Iowa, were sunnnarized by Wiffiam J. Peterson in the Palimpsest, XII, 
No. 8 
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Tern [Gull-billed Teml, Richardson’s Owl, Varied Thrush, and 
Baird’s Sparrow. 

A very valuable record of the early bird life of Decatur and 
Mahaska Counties is contained in “Notes on the Birds of Southern 
Iowa,” by T. Martin Trippe (1873). 

The narrative of John Krider, “Forty Years’ Notes of a Field 
Ornithologist” (1879), contains many notes on Iowa birds. No doubt 
this account was responsible in inciting W. L. Abbott, of the Phila- 
delphia Academy of Natural Sciences, to make two trips into northern 
Iowa, the first in 1879 and another in 1881. 

In 1883 an added interest was given to ornithology in Iowa when 
Wells W. Cooke (1888), of the United States Biological Survey, or- 
ganized a number of observers throughout the state for the purpose 
of studying bird migration. During 1883 four observers furnished 
rqjorts to the Survey, and in 1884 this number was increased to 
twenty-six. In 1885 fifteen observers rqjorted from Iowa, of which 
twelve were different than from those of previous years. 

Several private collections of birds were started as a result of this 
program by the Survey. The one of Charles Rollin Keyes of Des 
Moines, partially served as the basis for the paper, “A Preliminary 
.■Annotated Catalogue of the Birds of Iowa,” written by Keyes and 
H. S. Williams, in 1889. This list contained 262 species, noted mostly 
at Des Moines, Charles City, and Iowa City. Migration data and 
statements of abundance were based upon observations made at Des 
Moines. 

The earliest bibliographical work on the birds of the state was 
written by Paul Bartsch in 1899 under the title “The Literature of 
Iowa Birds.” While much material was sdiected from this paper 
by Anderson for use in the bibliography of his “Birds of Iowa” (1907) 
still the ori^nal has never been published. 

In 1906 Rudolph M. Anderson wrote the “Birds of Iowa.” As 
mentioned in this Introduction, his catalogue, the only comprehen- 
sive treatment of the birds of the state, contained a total of 354 ^ledes. 

The “Two Hundred Wild Birds of Iowa” was written by B«t 
H. Bailey in 1910. This handbook was intoided for the identifi- 
cation of the commoner species of birds to be found in the state 
and was adapted for use in the schools. “The R^torial Birds of 
Iowa,” the manuscript for which was nearly completed at the time 
of Bail^’s death in 1917, was edited by Clementina Sindair Splicer 
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and published in 1918. This Bulletin, still available through the 
office of the Iowa Geological Survey, Iowa City, treats of the forty 
species of hawks and owls known to have occurred in Iowa. 

Numerous regional or county lists have been published from time 
to time in ornithological journals such as the Wilson Bulletin, the 
Auk, and the Oologist. Others are contained in the Iowa Orni- 
thologist and the Western Ornithologist, the journal of the Iowa 
Ornithologists’ Association from 1894 to 1900. The more important 
of these papers are listed in the selected bibliography at the end of 
this report. 


PHYSICAL FEATURES 

The state of Iowa is located in approximately the geographical 
center of the United States, and lies between 90“ IS' and 96“ 43' 
west longitude and between 40“ 20' and 43“ 30' north latitude. The 
maximum length is about 320 miles while the nearly constant width 
north and south is 230 miles. 'The area of somewhat over 55,000 
square mOes is divided politically into 99 counties of more or less 
uniform size. Iowa is bordered on the east by the states of Wis- 
consin and Illinois, on the south by Missouri, on the west by Nebraska 
and South Dakota, and along the north by Minnesota. 

The topography of the state is remarkably uniform, consisting of 
a broad level plain, with wooded areas along the streams and in the 
southeastern third of the state; the original prairie region of the 
northwest was devoid of natural timber. In the southern third 
of the state, an area untouched by either the Wisconsin or Iowa 
glacial drift, the terrain consists of a continuous series of low roll- 
ing hills. The entire eastern boundary of the state is formed by 
the Mississippi River, and the wooded bluffs bordering the river in 
the vicinity of McGregor attain a height of some 400 feet above 
the river-bed. The lowest altitudinal point in Iowa is at Keokuk, 
where the elevation above sea level is only 477 feet. The greatest 
elevation is near Sibley, in the northwestern comer, where an ele- 
vation of about 1,600 feet is reached. The Missouri River forms 
the western boundary of the state for two-thirds of the distance, 
the northern third following the course of the Big Sioux River. The 
water-shed between the Mississippi and Missouri Rivers is an ir- 
regular line, being a{^roximately between Dickinson County in the 
north and Wayne County in the south, dividing the state unequally; 
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about two-thirds lies east of the water-shed and less than one-third 
to the west. 

The climate of Iowa is that typical of the upper Mississippi River 
Valley region. The mean annual temperature of the state is 48®, 
with the mean in the southern portion being about 4® warmer than 
in the northern part. Extreme temperatures of 113® and — 47® have 
been recorded but these are of infrequent occurrence. The mean 
annual precipitation is 32.15 inches, with a moderate increase in 
the southeast and slightly less in the northwest plains area. 

FAUNAL AREAS 

The concept of life zones as formulated by Dr. C, Hart Merriam 
in 1894 was based upon the temperature control of animals and 
plants in their distribution northward and southward. These life 
zones were still further divided eastward and westward, d^ending 
upon relative humidity, into faunal areas. These arbitrary divisions 
were selected by Merriam because areas containing certain peculiar 
genera of plants and animals could be more or less delineated by iso- 
thermic boundaries. Recent studies by Kendcigh* and Shdford® have 
shown that, “the life zone concept, in order to survive, must be based 
upon the actual distribution of important and significant animals and 
plants in nature and not upon dimatic factors of uncertain precon- 
ceived importance.” 

The application of either the life-zone theory or the concept of 
plant-animal ecologic communities to the fauna and flora of Iowa 
achieves practically the same delineations. The factors of temperature 
and rainfall are sufficiently uniform in all parts of the state to 
prove of little consequence in effecting distribution. According to 
Merriam (4th Provisional Map of the Biological Survey, 1910) al- 
most the entire state falls within the area designated as Uiq)er 
.\ustral or Carolinian. Within the past two decades certain spedes 
of birds, considered as typical Carolinian indicators, such as Carolina 
Wren, Eastern Mockingbird, Blue-gray Gnatcatcher, Prothonotary 
Warbler, and Eastern Cardinal, have advanced so far northward 
along the Missouri and Mississippi River valleys, that they may 
now hardly be accepted as true guides of the limits between Upper 
.Austral on the south and the Transition zone on the north. Likewise 

^Wilson Bull, XLIV, pp. 129-143. 
pp 144-1S7. 
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the continued influx of the Western Burrowing Owl, Arkansas King- 
bird, and Lark Bunting into the northwestern comer of the state 
may indicate a broad overlapping in this area between the Ceirolinian 
species and the dry plains forms, the so-called Upper Sonoran or 
Campestrian. It is certain that before the advent of settlers into Iowa 
a definite delineation of birds existed between the prairie province of 
the northwest and the wooded areas of the southeast. In the past 
half century the entire state has been so thoroughly developed for 
agricultural purposes, accompanied by the cutting of natural wood- 
lands and the planting of groves throughout the plains country, that 
no pronounced differentiation remains between these former biotic 
areas. 


CHANGE IN BREEDING SPECIES 

During the last twenty-five years there have been some very 
noticeable changes in both the abundance and variety of the breeding 
birds in Iowa. The Trumpeter Swan, Whooping Crane, Passenger 
Pigeon, and Wild Turkey were all exterminated as breeders before 
1900. The Passenger Pigeon was extinct everywhere shortly after 
the begiiming of the century. There have been no records of the 
Trumpeter Swan even as a migrant since that date and there are 
only two reliable observations of the Whooping Crane since 1900. 
The last Turkey killed in Iowa was in 1904. However, some intro- 
duced stock has been recently planted in a few of the state parks. 
The Duck Hawk, while still occurring rarely as a migrant, has not 
nested in Iowa since 1898. The Wilson’s Phalarope, formerly a 
numerous breeder in marshy areas of the northwest, disappeared 
about 1900. Recently it has reinhabited suitable areas in Minnesota 
and may be expected again in this state. 

The Greater Prairie Chicken, Eastern Ruffed Grouse, Woodcock, 
Upland Plover, Northern Pileated Woodpecker, and Short-billed 
Marsh Wren all are r^resented by a few breeding birds but in 
greatly reduced numbers in recent years. It is difScult to explain 
the seeming disappearance of the Henslow’s Sparrow. There have 
been no breeding records in a number of years. 

With the disappearance of certain native species, perhaps imable 
to adapt themselves to the changing conditions brought about by 
settlemmit of the country, others have moved in or have been brought 
in to replace thmn. The Ring-necked Pheasant and European Part- 
ridge have been successfully introduced. The English Sparrow, after 
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moving into the state in the ’70’s (supplemented by local planting) 
and increasing until it became more numerous than any of our native 
species, may soon be forced to give way to the Starling, which already 
(1933) has moved half-way across the state in some numbers. The 
Bronzed Crackle appears to have increased in numbers as a breeding 
bird. 

Five Carolinian species, the Red-bellied Woodp)ecker, Tufted Tit- 
mouse, Carolina Wren, Prothonotary Warbler, and Eastern Cardinal, 
have become more numerous and continued their spread northward. 
The Western Biurowing Owl, and Arkansas Elingbird have entered 
the state from the west and are increasing in numbers in northwest 
Iowa. 


SCOPE OF THE WORK 

There are included in this p^r 364 species of birds that have been 
found in Iowa. An additional 18 species are contained in a Hypo- 
thetical List because of insufficient evidence for inclusion in the body 
of the paper. It is a generally accepted rule among ornithologists 
that no ^cies of bird be admitted to a state list unless a specimen 
has been captured within the state and preserved, or critically ex- 
amined by a comp>etent bird studait. 

In the preparation of this paper several species included by Anderson 
in his “Birds of Iowa” have not been retained because: the records 
were based upon incorrectly identified specimens; the rac^e of certain 
subspecies is now so delineated as to exclude them from the list 
without supporting evidence of specimens; in the case of rare or 
accidental species the record must be based on a ^>ecimen or on 
an acceptable field observation, by a person of recognized ability. 
These species which are removed from the main list but which may 
be expected to occur in Iowa, are included in the Hypothetical List 
and ornithologists are urged to record any additional evidmce of 
their occurrence. All others are placed in an Appendix with a state- 
ment concerning their removal. A number of species have been 
recorded for Iowa based on the actual taking of the bird, but the 
specimen was either not saved or has since become lost. In the 
case of a rare species such records necessarily have received consid- 
eration over and above those based on fidd observations alone. 

This list of Iowa birds contains 35 ^pedes and subspecks of birds 
not included by Anderson. A number of these have been recorded 
in various publications but the following 14 birds have not hereto- 
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fore been r^rted from Iowa and are based upon recent studies 
by the writer: Lesser Loon, Western Pigeon Hawk, Northern Bald 
Eagle, Western Mourning Dove, Arctic Horned Owl, Aiken’s Screech 
Owl, Northwestern Shrike, Giant Red-winged Blackbird, Nevada Cow- 
bird, Bendire’s Crossbill, Western Tree Sparrow, Nevada Savannah 
Sparrow, Western Field Sparrow, and Dakota Song Sparrow. 

Of the 364 species of birds recorded for Iowa 47 may be consid- 
ered as permanent residents or as represented by at least a few 
individuals throu^out the year, in some parts of the state, 136 
have been found as breeding birds in Iowa during the past two 
decades, 29 are winter visitors, 148 are qjring and fall migrants, 
and 39 are of casual or accidental occurrence. 

COLLECTIONS 

There are many collections containing Iowa birds and practically 
all of these have been examined by the writer during 1932 and ’33. 
The Museum of Natural History, University of Iowa, Iowa City, 
contains the Frank Bond collection of birds secured in southeastern 
Iowa, the Paul Bartsch collection from Burlington and Iowa City 
during the ’90’s, the Rudolph M. Anderson birds from north-central 
and southeastern Iowa, and the Ira N. Gabrielson collection from 
coitral Iowa. The D. H. Talbot collection, secured from 1883 to 
’87, contains large series of species from northwestern Iowa. These 
proved of great value in the present study. The Museum contains 
numerous mounted birds as well as other Iowa material secured from 
time to time. 

The Bert Heald Bailey Memorial Museum at Coe College, Cedar 
Rapids, contains a fine collection of mounted birds and a good series 
of study skins with data, secured principally by B. H. Bailey and 
W. F. Kubich^. This collection and the one of Oscar P. Allert at 
Giard contain the best series of recently taken specimens. 

The collection of mounted birds at Iowa State Teachers College, 
Cedar Falls, and the Iowa State Historical Museum at Des Moines, 
both contain several specimens of interest as state records. The D. J. 
Bullock collection, secured in central Iowa, is loaned to the Wash- 
ington Irving Junior High School, Des Moines. The birds secured 
by Charles Rollin Keyes in Polk County in the ’80’s are now in 
the Dq)artment of Biology, Iowa State Collie, Ames. A few Iowa 
yeomens are contained in the group of mounted birds in the Parker 
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Museum, Grinnell College, Grinnell. A series of study skins in 
the Department of Biology of the college, was taken locally. 

T. C. Stephens has a small series of study skins in the Department 
of Biology, Morningside College, Sioux City. The mounted collec- 
tion of the Sioux City Academy of Science is contained in the Public 
Library in the same city. The H. B. Smith collection of birds from 
Sac County is now in the Odebolt High School. A few Iowa speci- 
mens are contained in the Davenport Public Museum, Davenport. 
The J. M. Shaffer collection containing several specimens from Jef- 
ferson County, is in the Jefferson County Library, Fairfield. Several 
specimens of birds from southeastern Iowa are in the Museum at 
Iowa Wesleyan College, Mt. Pleasant. 

There are several private collections of birds in Iowa, the one 
of Oscar P. Allert of McGregor being outstanding. Other collections 
examined by the writer are those of: Miss Althea Sherman, National 
via McGregor; Harry Tennant, Arnold’s Park; William Youngworth, 
Sioux City; Otto W. Remer, Le Mars; Walter Rosene, Ogden; Carl 
Fritz Henning, Boone Public Library; C. H. Schroeder, Des Moines; 
Frank E. Ellis, Maquoketa; and H. J. Giddings, Sabula. The A. J. 
Anderson collection secured in the vicinity of Sioux City, is now in 
the Pettigrew Museum, Sioux Falls, South Dakota. William E. Praeger 
wrote that part of his collection from Keokuk, was still in his pos- 
session at Kalamazoo, Michigan, but this material was not ocamined 
by the writer. 

Another collection, outside of Iowa, is the one secured by J. Eugene 
Law in Dallas County, and now stored in the Museum of Vertebrate 
Zoology, Berkeley, California. These birds were examined during 
April, 1932. An important collection from the southeastern comer 
of the state was secured by Walter G. Savage in the ’90’s, and is 
now in the Dwight collection, American Museum of Natural History, 
New York City. This collection was examined in 1932 and subse- 
quendy J. T. Zimmer has re-examined certain specimens, and to him 
the writer expresses his appreciation. The material secured by W. L. 
Abbott in northern Iowa during 1879 and 1881, is contained in the 
Philadelphia Academy of Natural Sciences. Witmer Stone kindly for- 
warded a record of these specimens. 

A collection of birds secured during the summer of 1907 in Clay 
and Palo Alto counties by Alexander G. Ruthven and Max M. Peet, 
members of the University of Michigan-Walker Expedition, is now 
in the University Museum at Ann Arbor, Michigan. J. Van Tyne, 
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Curator of Birds, has recently examined critically several of these 
specimens. The collections of the Biological Survey and the United 
States National Museum, Washington, D. C., contain a number of Iowa 
bird®. Harry C. Oberholser has kindly supplied a record of these. 

FIELD WORK 

Questionnaires were sent to a number of bird students in the state 
for the purpose of recording the present status and distribution of 
bird life. The summaries of this information together with recently 
published local lists have been used by the writer to check with 
existing specimens and so determine the content of this paper. 
The following people, frequently mentioned in this paper by surname 
only, have contributed notes, for which acknowledgment is made here- 
with by the author: Oscar P. Allert of McGregor, Walter W. Barnett 
of Arnold’s Park, Homer R. DiU of Iowa City, J. Wilbur Dole of 
Fairfield, Frank E. Ellis of Maquoketa, Paul L. Errington of Ames, 
H. J. Giddings of Sabula, James R. Harlan of Des Moines, George 
0. Hendrickson of Ames, W. F. Kubichek of Cedar Rapids, E. D. 
Nauman of Sigourney, Fred J. Pierce of Winthrop, F. L. R. Roberts 
of Iowa City, Walter Rosene of Ogden, Harry M. Sanderson of Des 
Moines, William Schuenke of Des Moines, Althea R. Sherman of 
National, Charles J. Spiker of Ypsilanti, Michigan, T. C. Stephens 
of Sioux City, B. 0. Wolden of Estherville, and William Youngworth 
of Sioux City. 

Anderson has reviewed the work done by Iowa bird students be- 
tween the years 1880 and 1906. Notes concerning their observations 
and collections are contained in his report. 
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THE BIRDS OF IOWA 
Order Gayuformes 
Family Gaviidae 

Gavia immcr hnnicr (Briinnich). Common Loon 

A rare late fall and early spring migrant. This slightly larger Loon 
is the one found breeding in northeastern North America. There 
are three specimens in the University of Iowa Museum. No. 27530, 
a male in full breeding plumage, was secured at Fort Madison, Lee 
County, April 7, 1927. Measurements of this specimen in millimeters 
are; wing (measured across the chord), 370.8; exposed culmen, 89.9; 
height of bill at base, 29.2. No. 23308, a female in winter plumage, 
was taken at Iowa City, Johnson County, during November, 1909. 
It measures: wing, 368.3; exposed culmen, 74.9; height of bill at 
base, 25.9. The third specimen, No. 18571, is an immature female 
takoi at McCook Lake, South Dakota, a few miles west of Sioux 
City, on November 11, 1902, Measurements are: wing, 370.8; ex- 
posed culmoi, 81.3; height at base, 25.6. 

Gavia im-ner elasson Bishop. Lesser Loon 

^ A regular but uncommon spring and fall migrant along the larger 
livers and lakes of the state, less numerous through the interior. 
Formerly bred in the northern part of the state. There are a number 
of Iowa specimens. 

Gavia arciica Pacifica (Lawrence). Pacific Loon 

Accidental. This species was listed by Anderson (1907) under the 
name Gavia atciica (Linn.), Black-throated Loon. He included the fol- 
lowing records: “Two specimens have been taken in Jackson County. 
J. GIddings reports (Iowa Om., ii, 4, 1896, 73): ‘Nov. IS, 1895, a 
ra^e Black-throated Loon was shot while swimming in the Mississippi 
River a little way from the shore opposite Sabula, by Mr. W. Eldridge. 
Identified by Dr. C. Hart Merriam.’ H. J. Giddings rqiorts (West. 
Om., V. 3, 1900, 60): ‘On Nov. 26, 1899, an immature male was 
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shot on the Mississippi River at this place [Sabula] and sent to me 
for mounting.’ A specimen in the University Museum, No. 101 75, in 
Juvenal plumage, was taken at Burlington; recorded by Prof. C. C. 
Nutting (Proc. Iowa Acad. Sci., 1894, 44).” 

Subsequently, F. Seymour Hersey, while engaged in a critical re- 
view of all North American records of the Black-throated Loon, re- 
corded (Auk, XXXIV, pp. 283-290) that his correspondence in con- 
nection with his investigation revealed that the specimen in the Uni- 
versity of Iowa Museum could not be found. H. J. Giddings wrote 
him that the specimen secured November 16, 1895, was still in his 
possession and that the exposed culmen measured 2.15 inches, from 
which Hersey concluded it must be a Pacific Loon. 

This mounted specimen was examined by the writer (Wilson Bull., 
XLV, pp. 89-90) on April 15, 1933, and found to be, unquestionably, 
referable to Gavia arctka. All North American records of this species 
south of Alaska are now referred to the subspecies pacifica. Measure- 
ments in millimeters of this male in winter plumage are: wing, 303.5; 
tail, 57.9; tarsus, 68.5; exposed culmen, 51.3; height of culmen at base, 
13.7; height of culmen at nostril, 12.2; culmen from nostril, 38.8. It 
was shot by W. H. Eldredge on November 16, 1895, while it was swim- 
ming in the Mississippi River in front of the town of Sabula, Jackson 
County. This statement is slightly different than the one quoted by 
Anderson. However, these data have been recently verified by Giddings 
through reference to his journals. There are no other definite Iowa 
records. 


Gavia steUata (Pontoppidan) . Red-throated Loon 

Very rare migrant. Anderson (1907) gives the following: “There 
are two Nebraska records, both males, taken on the Missouri near 
Omaha, one Sept. 28, 1894, another April 6, 1897, reported by I. S. 
Trostler (Rev. Bds. Neb., 1904, 7). 

“County records: Blackhawk — ^“rare winter or f^ visitor’ (Peck). 
Franklin — ^'three years ago saw a fiock on a small lake in Franklin 
county and secured two at one shot’ (“Sea Birds that Visit Iowa,” Iowa 
Orn., ii, 2, 1896, 32). Jackson — ^‘very rare’ (H. J. Giddings). Polk — 
‘I mounted one which must have been a straggler. Although the 
party who shot it said there were others, he might have been mistaken’ 
(Johnson).” 

Morton E. Peck, October 12, 1932, wrote that he had nev«: seen 
the Red-throated Loon in Iowa. H. J. Giddings, in a letter, October 
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11, 1932 said: “I have never had a specimen of Red-throated Loon.” 

Widmann (1907) lists the two Nebraska records and adds: “Mr. 
W. E. Praeger writes me that there is a mounted specimen in Keokuk 
said to have been shot on the Dcs Moines River near Ottumwa, la.” 
In a letter October 26, 1932, Praeger said: “I think the record of 
the Red-throated Diver is good. I saw the bird but had to depend 
on the statement of the owner of the specimen that it was obtained 
near Ottumwa.” 

Several recent reports of the Red-throated Loon at Carter Lake, 
Pottawattamie County,® Iowa, are contained in the monthly Letter 
of Information, edited by Myron H. Swenk, Secretary and Treasurer 
of the Nebraska Ornithologists’ Union. One observed April 17 and 
27, 1929 by Robert Overing. One in winter plumage was seen on 
April 22, 1930 by Mr. and Mrs. Overing. Five seen September 22 
and 23, 1930 by Mary Ellsworth and L. O. Horsky. 

Order Colymbiformes 
Family Colymbidae 

Colymbus grisegem holboelU (Reinhardt) . Holboell’s Grebe 

A rare migrant. Pierce (1930) recorded one seen April 25, 1926, 
at Ind^endence, Buchanan County. Nauman reported two observa- 
tions of it in Keokuk County; April 10 and 12, 1927, one individual 
seen each day on the city pond, Sigourney. DuMont recorded (Wilson 
BuU., XLI, pp. 191-192) it as a rare spring migrant in Dallas and 
Polk counties. Bennett (1931) listed it as rare in the Sioux City 
legion. Roberts reported one at Orleans, Dickinson Coimty, S^t. 
9, 1928. A specimen is in the University of Iowa Museum. 

The only evidence of former breeding of this species in Iowa is 
recorded by Fenton (1923-24) as follows: “Webster states that 
this species nested near Charles City in the ’60’s, but is now a very 
rare migrant.” Roberts (1932) stated that young birds unable to 
fly have been taken at Heron Lake, Jackson County, Minnesota, 
which is only a short distance north of the Iowa line. 

Colymbus aurtius Linnaeus. Homed Grebe 

Uncommon migrant. Stephens (1918) reported it as present in 

®Carter Lake, a cut-off portion of the Missouri River, is five miles north of 
Omaha, on the Nebraska ride of the present diannel of the river. The Iowa state 
boundary follows the middle of this lake and polirically the land included on the 
inner bend of the lake and southeast to the river is part of Iowa. 
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considerable numbers in the vicinity of Sioux City during the last 
two weeks of October and the early part of November, 1917. On 
October 21, 1917, A. J. Anderson collected four at Badger Lake, 
Monona County, out of a flock of approximately fifty. 

The only breeding record for the state was listed by Anderson 
(1907). G. W. Walters of Cedar Falls had reported the Homed 
Grebe as an occasional summer visitant, and nesting in Blackhawk 
County. Roberts (1932) records nesting birds at Heron and Loon 
I/akes, Jackson County, Minnesota, in May, 1885 and June, 1900. 
There are no recent Iowa breeding records. A number of specimens 
are contained in the various collections. 

Coly mbits mgricoUis calijornkus (Heermann). Eared Grebe 
An uncommon migrant throughout the western half of the state, 
somewhat rare in the eastern portion. Bennett (1931) recorded this 
species as an uncommon migrant in the Sioux City region. He wrote 
that his records showed many more Eared than Homed Grebes seen 
in that locality. Wolden reported it as infrequent in Emmet County. 
Three records for Polk County were given by DuMont (1931). Kubi- 
chek considered this species more numerous in Linn County than the 
Horned Grebe. Roberts noted a single bird at Swan Lake, Johnson 
County, and a small flock at Amana Lake, Iowa County, during 
May, 1932. One in full breeding plumage was seen by Roberts and 
the writer at Mt. Pleasant, Henry County, May 6, 1933. 

Anderson (1907) stated that B. H. Bailey found this species quite 
common at Eagle Lake, Hancock County, in July, 1902, being more 
numerous than the Pied-billed Grebe. Three adult specimens were 
shot there July 18-19, 1902, and many were seen leading their young. 
During June, 1903, Bailey took eggs and also photographed and shot 
birds. The writer knows of no recent breeding records. 

Anderson (1907) states that Guy C. Rich secured a specimen of 
the Eared Grebe in Woodbury County. Spurrell (1917) recorded 
that a Sac County specimen was in the Smith collection. This speci- 
men, a fully plumaged adult, is now in the Odebolt High School. 
In the Bullock collection there is a bird in winter plumage, taken 
during October, 1928 at Eagle Lake, Hancock County. 

Aechmophorus occidentalis (Lawrence). Western Grebe 
A rare migrant in the extreme western part of the state. The 
writer has been unable to find any Iowa specimens of this bird, but 
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the several sight records seem to justify including it in this list. 
Anderson (1907) gave the following records: “‘Two or three acci- 
dental specimens [individuals] noted in Blackhawk County in early’ 
spring. Recorded by my father, George D. Peck, the last time about 
seventeen years ago. The specimens were not taken, but his famil- 
iarity with Iowa birds is such that I think the record trustworthy’ 
(Morton E. Peck). Dr. Trostler rqwrts it as a rare migrant in 
Pottawattamie and Mills . . .” Widmann (1907) recorded that it 
had been taken near Omaha, Nebraska. 

Roberts r^orts seeing a bird of this species in Dickinson County, 
August 8, 1926. In the Letter of Information of the Nebraska Orni- 
thologists’ Union, there are a number of recent reports of the Western 
Grebe at Carter Lake, the cut-off lake north of Omjiha, on the lowa- 
Nebraska state line. On October 9 and 10, 1926, two were seen. 
October 13, 1928, six were seen and two were observed on November 
6, 1929. 

PodUymbus podkeps podiceps (Liimaeus). Pied-billed Grebe 

A common migrant and fairly common summer resident in all parts 
of the state, but deaeasing in numbers as a breeding bird within 
the last fifteen years, due to the draining and drying up of so 
many ponds and marshes. There is a large series of Iowa specimens 
in the collection at Coe College. 

Order Pelkcanifosmes 
Family Peleconidae 

Pelecanus erytkrorhynchos Gmelin. White Pdican 

A regular and at times common migrant along the western edge of 
the state, irregular and somewhat rare dsewhere. There are no breed- 
ing records. Bennett (1931) records it as a common migrant in the 
Sioux City area. Stq)hens (1930) records that for three days in the 
fall of 1921 (Sq>tember 17, 18, and 19) H. R. Moen saw a very 
large flock of these birds on a bayou of the Missouri River near 
Onawa, Monona County. He estimated that the flock contained at 
least 5,000 birds. Reported by most of the earlia: writws as com- 
mon or abundant throughout the state, but at the present time 
this q)edes is umreported by some of the observers from the central 
and eastern portions of the state. There are several Iowa ^edmens. 
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Pelecantts occidentdis occidentdis Linnaeus. Eastern Brown Pelican 

Accidental. Anderson (1907) stated that the Brown Pelican was 
first recorded from Iowa by Thomas Say at Engineer Cantonment. 
The only other record is one by Carl Fritz Heiming (Annals of Iowa, 
V, pp. 62-63) which is as follows: “Last week a Brown Pelican 
(Pelecanus juscus) was captured by the Fritcher brothers on the Des 
Moines River, about nine miles northwest of Boone . . . first seen swim- 
ming in a bayou.” This bird and its habitat were described in some 
detail in the Boone Standard, July 14, 1900. 

This specimen, a fully plumaged adult, is now in the Boone Public 
Library and was examined by the writer June 14, 1932. In the 
A. O. U. Check-List, 4th Edition, this species is recorded from Kan- 
sas, Nebraska, Iowa, Illinois, etc. 

Family Phalacrocorocidae 

Phdacrocorax auritus auritus (Lesson). Double-crested Cormorant 

A regular migrant along all of the rivers of the state and occa- 
sionally appearing in considerable numbers. This species appears to 
have increased somewhat within the last few years. There are numer- 
ous Iowa specimens. 


Family Anhingidae 

Anhinga ankinga (Linnaeus). Water-Turkey 

Accidental. Anderson (1907) states: “The only known record of 
the occurrence of this species in Iowa was given me by Walter G. 
Savage in a letter of Feb. 25, 1904. He says: ‘About twenty years 
ago one was kUled in Henry County. This one is the only record 
that I have of any being in the state. I have no ^ecimen; it was 
killed before I put up any, but I well remember the bird as being 
the Snakebird. It was killed on a little stream called “Little Cedar,” 
in Henry County, Iowa, near Salem, and the man knew what a 
Cormorant was and so did I. It is a positive fact that a Snakebird 
was killed in Iowa.’ Although reported by no other observers, Mr. 
Savage’s long experience as a collector’ and observer of bird migra- 
tions makes this record appear an authentic one. 

“This species was rq)orted in Bruner’s list as a Nebraska bird 
on the authority of a specimen shot supposedly near Omaha, but 
it has since developed that the bird may have been secured either in 
Iowa or Missouri (Rev. Bds. Neb., 21-22).” 
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Family Fregatidoe 

Fregata tnagnificens Mathews. Man-o’-war-bird 

Accidental. Anderson (1907) gives the following records: “The 
Man-o’-war-bird is only an accidental visitant in Iowa. Morton E. 
Peck (Iowa Om., ii, 2, 1896, 34) reports the occurrence of a speci- 
men at LaPorte, Iowa (Blackhawk County), and Dr. Paul Bartsch 
told me of a specimen taken near Burlington, Iowa, by a gunner in the 
latter part of September, 1903, but as it was not known whether ob- 
tained on the Iowa or Illinois side of the Mississippi River, the latter 
may hardly be considered as an official Iowa record.” 

Relative to the above observation Morton E. Peck on October 
12, 1932, wrote that the specimen was not taken, but that the bird 
observed could hardly have been anything but this species. 

In the Auk (XXVII, p. 7S), Henry K. Coale of Highland Park, 
Illinois, records that while passing through Burlington, Des Moines 
County, Iowa, he saw a mounted Man-o’-war-bird {Fregata aquUa) 
in a store window. Upon inquiry he was told that the bird was 
killed in the spring of 1904. It was first noticed by some hxmters 
as it flew along the Illinois shore of the Mississippi, who shot at it, 
whai it turned and flew aaoss the river into the city of Burlington 
where it struck an electric light wire and was killed. Coale believed 
it to be the first record for Iowa and for Illinois. Another occur- 
rence, referred to by Anderson, was recorded by Paul Bartsch (Auk, 
XXXIX, pp. 249-250) who stated that on a visit to the Lone Tree 
Club, near Gladstone, Illinois, on October 10, 1903, he saw a mounted 
specimen of a Man-o’-war-bird. Inquiry revealed that the bird had 
been found in an exhausted condition on the Iowa bluffs of the Mis- 
sissippi, immediately south of Burlington, in August of the same 
year, and although it had been fed, they had succeeded in keeping 
it alive for a few days only. He bdieved this to be the first Iowa 
record for the Man-o’-war-bird {Fregata magnificens rothschildi) . 

Order Ciconiifokmes 
Family Ardeidoe 

Ardea herodias kerodias Linnaeus. Great Blue Heron 

A fairly common migrant througihout the state, more numerous along 
the Missouri and Mississippi Riwrs. Records of breeding, at the 
present time, are scarce, although this heron is rqwrted, generally. 
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as a summer resident. There has been a large breeding colony for a 
number of 3 ’ears south of Council Bluffs near Lake Manawa. While 
Iowa collections contain numerous specimens that are typical of this 
form there are a few which, in their lighter color and greater size, 
approach the next subspecies, but are not quite typical of it. 

Ardea herodias wardi Ridgway. Ward’s Heron 

A rare visitor. Reported by H. C. Oberholser (Proc. U. S. N. M. 
43 , 1913, pp. S39-S43) as breeding at Hillsboro, Henry Coimty. This 
record is based on an adult male taken by Walter G. Savage, April 
2, 1899, and now No. 12358 in the Dwight collection, American Mu- 
seum of Natural History, New York City. Measurements of it in 
millimeters are; wing, 486; tail, 190; exposed culmen, 153; height 
of bill, 29; tarsus, 194; middle toe, 119. Another specimen, with the 
t 3 ?pical lighter colored neck and lighter back, is in the Univarsity 
of Iowa Museum. It is No. 16129, secured by Paul Bartsch at 
Burlington, Des Moines Coimty, September 10, 1894, and it meas- 
ures; wing, 498; exposed culmen, 158; height of bill, 30; tarsus, 
199; middle toe, 111.5. Actual breeding evidence is wantii^. 

Casmerodius albus egretta (Gmelin). American Egret 

Formerly a common late summer visitor, but absent for nearly 
twenty years. Recently reported at McGregor, Qayton County, in 
1929; at Des Moines, Polk County, in 1930; and near Sioux City, 
Woodbury County, in 1931. During July, August, and Sq)tember 
of 1932, it weis reported from Woodbury, Emmet, Palo Alto, Dallas, 
Polk, Marion, Mahaska, Johnson, Louisa, Scott, Des Moines, and 
Clayton counties, with a maximum of twenty-one observed by J. W. 
Leuty in Marion County (DuMont: Iowa Bird Life, II, pp. 48-50) . The 
egret may be expected in increasing numbers as a late summer 
visitor. 

A specimen. No. 6074, in the collection of the Davaiport Public 
Museum was taken by H. M. Manderville at Rockingham, Scott 
County. One in the museum at Iowa Wesleyan College, Mt. Pleas- 
ant, was collected at Burlington, Des Moines County. In the Shaffer 
collection at the Jefferson Coimly Library, Fairfield, there are five 
specimens, but only two with data. One was shot.pn Cedar Creek, 
near Krum, Jefferson Coxmty, in 1897. Another was taken at Afton, 
Union County. A female in the Dwi^t collection at the American 
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Museum of Natural History was collected by Walter G. Savage at 
Hillsboro, Henry County, May 9, 1895. 

Egretta thtda thula (Molina). Snowy Egret 

A very rare late summer visitor. Keyes and Williams (1889) list 
this species as very rare, having been taken at Des Moines and in 
Hoyd County in August. Anderson quotes this record and gives the 
following county records; “Blackhawk — ^‘an uncertain late summer 
and fall migrant from the south; young birds wander northward 
probably as soon as fledged. Sometimes appears in considerable num- 
bers in Blackhawk County. One spring visitor, probably accidental, 
recorded’ (Peck). Lee — ^‘rare; mounted specimens without dates often 
seen’ (Praeger) ; ‘rare summer visitant. I think both the Snowy 
Heron and Little Blue Heron were present around Keokuk in August, 
1891. I positively identified two young birds, male, shot’ (Berry).” 
Morton E. Peck wrote that he saw the Snowy Egret in Blackhawk 
County on two occasions. A specimen was secured about 1885 and 
was mounted by his father, George D. Peck. 

The only recent record is of a flock of thirty Snowy Egrets ob- 
served in northeastern Des Moines County during August, 1930, by 
Harold Holland of Galesburg, Illinois (Wilson Bull., XLII, p. 289). 
In a letter from Holland September 30, 1932, he says, “. . . I had 
numerous opportunities to observe them at comparativdy close range, 
and so very distinctly with glasses that identification was not difficult. 
Personally, there is no other definite record for Iowa, although white 
‘cranes,’ which may have been immature Little Blues, American, or 
Snowy Egrets, have at various times been reported.” 

There are no Iowa specimens with data. 

Florida caerula caerulea (Linnaeus). Little Blue Heron 

A rare late summer visitor. Keyes and Williams (1889) listed 
this species as rare. It had been observed during the summer in 
the eastern part of the state. Anderson (1907) gives two observa- 
tions by Trostler near Omaha, June IS, 1897, and August IS, 1903. 
In addition he lists observations from Jackson, Lee, Linn, Mills, Pot- 
tawattamie, Van Buren, and Webster counties. 

The Little Blue Heron was not noticed within the state for nearly 
twenty-five years. One of the first observations marking the return 
of this species as a late summer visitor was of two birds seen by 
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Leroy Titus Weeks south of McGregor, Clayton County, August 11, 
1925 (Wilson Bull., XXXVII, p. 219). One was seen at Horseshoe 
Lake, south of Omaha, April 30, 1926, by C. A. Mitchell (Letter of 
Information of the Nebr. Orni. Union). Another observation near 
the Iowa line was by F. E. Musselman of Quincy, Illinois, who re- 
corded (Auk, XLIX, pp. 78-79) watching more than thirty immature 
birds settle about a sand bar in the Mississippi River at Quincy, 
on August 30, 1931. Oscar P. AUert of Giard, reports seeing three 
Little Blue Herons at a pond near McGregor, Clayton County, during 
the last of August, 1932. The birds were in company with two 
Great Blue Herons allowing a satisfactory comparison of size. The 
greenish legs and dark coloration on the tips of the primaries were 
noted also. There are no Iowa specimens with data. 

A specimen of the Louisiana Heron, Hydranassa tricolor ruficoUis 
(Gosse), was killed near Sand Ridge, Clark County, Missouri, by E. S. 
Currier, April 13, 1890. There are no Iowa records. 

Bvtorides virescens virescens (Linnaeus). Eastern Green Heron 
A common migrant and fairly common summer resident, breeding 
throughout the state. There are numerous Iowa specimens. 

Nycticorax nycticorax hoactli (Gmelin). Black-crowned Night Heron 
Locally common as a migrant. There are numerous breeding col- 
onies in the state. 

Nyctamssa violacea violacea (Linnaeus). 

Yellow-crowned Night Heron 

Rare straggler. Anderson (1907) states: “Audubon, in his ‘Jour- 
nals’ (ii, 481), under date of May 10, 1843, records two Yellow- 
crowned Night Herons near Coimcil Bluffs. ‘One was killed at Omaha, 
on the Iowa side of the Missouri, May 1, 1892, and recorded by I. S. 
Trostler, who also rqjorted one near Florence Lake Aug. 23, 1903’ 
fRev. Bds. Neb., 34). Other Iowa records are as follows: Boone — 
‘rare; only one record of its occurrence in the coimty. I have the 
specimen’ (Henning). Jackson — ^‘have a record of a specimen taken 
Sept. 15, 1892 — Sabula’ (Giddings). . . .” 

The only recmt observations were recorded by DuMont (1931). 
An adult was seen in Polk County by A. T. Watson, May 28 and 30, 
1927. An adult male. No. 101,406 in the U. S. National Museum, 
was collected in Lee Coimty, June 2, 1882. 
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Botaurus lentiginosvs (Montagu). American Bittern 
A rather common migrant and an uncommon breeding bird most 
numerous in the northwestern portion of the state. 

Ixobrychus exilis exUis (Gmelin). Eastern Least Bittern. 

An uncommon migrant, somewhat rare as a breeding bird. Tinker 
(1914) stated that it was a quite common breeder in Clay and Palo 
Alto counties. Rosene reported this bird as a fairly common breeder 
in Boone County, Hendrickson classed it as a summer resident, fairly 
common in Story County, Spiker in Chickasaw County and Roberts 
in Dickinson County reported this species as rare. However, this 
bird was not found by Allert in Clayton County nor by Nauman in 
Keokuk County. There are Iowa specimms in most of the collec- 
tions in the state including a series of eight in the Coe College 
Museum and eight in the University of Iowa Museum. 

A detailed account of the observations by Mary L. Bailey of Cory’s 
Least Bittern, Ixobrychus neoxenus (Cory), at McCook Lake, Union 
County, South Dakota, and at Spirit Lake, Dickinson County, Iowa, 
is recorded in the Bulletin of the Iowa Ornithologists’ Union, VII, 
No. 7, pp. 33 and 36. This alleged species is now regarded as 
a melanistic form of Ixobrychus exilis (Gmelin), and has been trans- 
ferred to the Hypothetical List of the last A. O. U. Check-List. 

Family Ciconiidae 

Mycteria amerkana Linnaeus. Wood Ibis 
Straggler. The only observation made in Iowa was recorded by 
Wallace B. Grange (Wilson Bull., XLIV, p. 43) as follows: “On 
the morning of September 8, 1931, while I was approaching the 
village of Mondamin, Harrison County, Iowa, from the south, 1 
saw a flock of at least two hundred Wood Ibises {Mycteria amerkana), 
which had apparently just taken flight from along the Missouri River. 
The exact site where the birds were first seen was one-half mile from 
the village. They rose in two large groups, which later joined to 
form one large flock. ... I had a splendid opportunity to observe 
them through glasses, and at reasonable range. ... I was surprised 
to encounter these birds, with which I have been familiar in Florida, 
under the circumstances mentioned. I believe this is the first Iowa 
record.” One was reported (Swenk, Letter of Information) near 
Omaha in 1925, and it has also occurred in Missouri, Illinois, and 
Wisconsin. 
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Family Threskiornithidae 

Plegadis gmraiim (Linnaeus). White-faced Glossy Ibis 
A rare straggler. Records of this species in the Mississippi Val- 
ley, based on specimens of birds in Juvenal plumage, have frequently 
been recorded as P. atiiumnalis = jalcindltis. It seems evident now 
that there are no substantiated records of the Eastern Glossy Ibis 
for this area. Anderson (1907) lists the following records under P. 
autuninalis: “Kumlicn and Hollister record it from Wisconsin . . . 
‘We have positively seen this bird on the Mississippi near Prairie 
du Chien in August some twenty years ago’ (Bds. Wis., 1903, 32-3), 
‘A specimen taken near Omaha, Bruner thinks at Cut-off Lake, is in 
the University museum’ (Rev. Bds. Neb., 1904, 31), County rec- 
ords: Boone — ^‘Accidental visitor. Only one Ibis was ever taken 
in this county that I know of. It was identified as the Glossy Ibis, 
but it may have been Plegadis guarauruP (Henning); Woodbury — 
Recorded from Sioux City by Dr. Guy C, Rich (Iowa Om., i, 2, 
1895,49). In a letter he ba 3 ^: ‘I have an immature specimen mount- 
ed; shot in Nebraska just across the river, Oct. 1, 1893. It is an 
immature bird, i.e., the head and neck are speckled; no white shows 
on forehead’.” This specimen is now in the collection of the Sioux 
City Academy of Science. 

Under P. gnarauna Anderson recorded a specimen in the University 
of Iowa Museum, No. 4839, taken by B. F. Osborn near Rippey, 
Calhoun County, in April, 1891. Osborn reported that there was 
a flock of thirteen but only one was secured. The ^ecimra, a fully 
plumaged adult, remains in the University of Iowa Museum. In 
addition Anderson cited the 1894 and 1895 breeding records of this 
species at Heron Lake, Minnesota, a short distance north of the 
fowa line. 

An immatuic specimen in the collection of Oscar P. Allert at Giard, 
was biken at McGregor during September, 1905, and probably is of 
this species. Another specimen in Juvenal plumage is in the collec- 
tion of Harry Tennant of Arnold’s Park, and was secured at Lake 
Okoboji about 1917. 

Order Anseriformes 
Family AnoHdae 

Cygnus columbianus (Ord). Whistling Swan 
Fairly rare migrant. Numerous records are contained in Anderson’s 
list (1907) indicating that the distribution of this bird was statewide 
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and it formerly appeared in somewhat greater numbers than at pres- 
ent. Youngworth (Wilson Bull., XLIII, pp. 1S1-1S2) records one 
near Council Bluffs, Pottawattamie County, early in November, 
1929; one near Castana, Monona County, during October, 1930; two 
immature swans killed October 20, 1930, on a sandbar in the Mis- 
souri River about a mile or two above the mouth of the Big Sioux 
Rivar. These birds were reported by other observers as Trumpeter 
Swans. They were examined, however, by T. C. Stephens and found 
to be columbianus. Schuenke reports one killed near Paullina, O’Brien 
County, in 1930. Pierce (1930) records one shot by Independence 
hunters, probably about 1918. DuMont (1931) records two speci- 
mens taken in Polk County about 1912 and one secured in Dallas 
County in 1902. Roberts (1932) records that flocks of considerable 
size were seen by Abe Nelson in 1917 passing Heron Lake, Jackson 
County, Minnesota, both spring and fall. 

Most of the state collections contain one or two of these swans. 
Two specimens recently taken, contained in the University of Iowa 
^luseum are: a male, killed by George D. Nelson, March 30, 1921 
ai Osage, Mitchell County, and confiscated by federal agents; and 
a specimen killed by Herbert Dill, October 27, 1931, at Amana Lake, 
Iowa County. 

Cygnus buccinator Richardson. Trumpeter Swan 

Extinct in Iowa. Rather full details of the nesting of this species 
at Little Twin Lakes, Hancock County, as observed by J. W. Preston, 
in 1883, are contained in Anderson’s list (1907). On March 22, 
1904, Preston wrote Anderson as follows: “. . . This was positively 
Olor buccinator. The nest was placed on a large tussock in a marshy 
slough or creek, and had been used for years by the swans, as I 
was credibly informed; but the nest mentioned above, so far as I 
am aware, was the last in that locality. During the earlier days 
the Trumpeter Swan was not an uncommon summer resident, being 
occasionally found nesting in some remote and hidden place, and 
as late as 1875 there were a few pairs known to breed on the head- 
waters of the Des Moines Rivw:.” Several county records are given 
by Anderson. However, there may be some doubt regarding field 
observations of this species in the eastern part of the state after 1890. 

A mounted specimen of the Trumpeter Swan, collected by H. B. 
Smith in Sac County is now in the Odebolt High School. It was 
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examined by the writer September 3, 1932, It is probably the only 
Iowa specimen now preserved. 

Brania canadensis canadensis (Linnaeus) . Common Canada Goose 

A fairly common migrant over the entire state, more numerous 
along the Missouri River Valley. Reported formerly as an abundant 
migrant and an uncommon breeding bird in Iowa. The only recent 
breeding record is reported by Wm. Schuenke who stated that one 
pair was known to have bred in northwc.stern Iowa during 1932. It 
seems advisable to withhold the e.xact locality. 

There are numerous Iowa specimens. 


Branta canadensis Icttcopareia (Brandi). Les-ser ('anada Goose 
A rare migrant, if occurring at the present time. Unfortunately 
there has been much confusion of names in the canadensis group. 
This subspecies, leucopareia, is the medium-sized Canada Goose, in- 
termediate in size, and actually overlapping in the range of measure- 
ments between canadensis and Imtchinsi. Tlte University of Iowa 
Museum formerly contained the collection of 593 specimens of Canada 
Geese secured by D. H, Talbot and his collectors during 1884-86 in 
Nebraska, the Dakotas, Texas, and northwestern Iowa. In 1923 
thirty-two .specimens were given in exchange to the U. S. Biological 
Survey, Fortunately a record of this large series has been preserved 
in a the.sis written by Frank Russell at the University of Iowa in 
1892. This dis.sertation entitled “Variation of Birds in a State of 
Nature,” contains measurements of SOO of the specimens, most of them 
being from Nebraska. Of the 26 Iowa specimens five only are re- 
ferable to B. c. canadensis; nine arc Ji, c. leucopareia, and twelve arc 
the small B. c. huichinsi. Data on the nine specimens of kucopareia 
are as follows: 


Museum Locality 

No. 

Date 

Sex 

Wing 

Culmen 

Tarsus 

6730 

Wolf Creek Slough 

Apr. 14, 1884 

male 

419.1 

.38.6 

76.2 

6S38 

Wolf Creek Slough 

Apr. 16, 1884 

male 

406.4 

38.1 

8U 

6580 

Whiting 


female 

393.7 

35.6 

71.1 

6550 

Sloan 

Apr. 14, 1884 

male 

3810 

38.1 

63.5 

5104 

Sioux City 

Dec. 11, 1885 

female 

381.0 

43.2 

71.1 

6459 

Sloan 

Apr. 1884 

male 

393.7 

34.5 

68,6 

6726 

Whiting 

Spring 1885 

male 

390.4 

37.8 


6630 

Whiting 

Mar. 23, 1886 

female 

393.7 

40.6 


7953 

WhiUng 

Apr. 3, 1885 



-... 
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Nos. 6730 and 6459 are now in U. S. Biological Survey collection. 
Sioux City, Sloan, and Wolf Creek Slough are in Woodbury County; 
Whiting is in Monona County. 

Under B. c. “Jintchinsi,'’ the former name, Anderson gives a number 
of county records which presumably are now referable to this form. 
However, he li.^tcd no observations of tire smaller subspecies, a con- 
dition quite at variance with present ideas of comparative abundance. 

Under Hutchins’s Goose (which would now refer to this race) 
Spurrell (19J7) records that C. 0. Lee reported it tolerably common 
both in early days and at the present time. 

I know of no other specimen taken within the state or of any 
recent observations. 

Brant a canadensh Inttch'.mi (Richardson). Hutchins’s Goose 

An uncommon migrant. Data on the twelve specimens of B. c. 
I'ntchinsi formerly in the Talbot collection, referred to above, are as 
follows: 


Museum Locality 

Date 

Sex 

Winof 

Culmen 

Tarsus 

No. 







6586 

Whiting 

Apr. 6, 1886 

male 

371.6 

33.0 

68.6 

6724 

Wolf Creek Slough 

Apr. S, 1884 

male 

355.6 

35.6 

71.1 

7994 

Whiting 

Apr. 7, 1885 

female 

373 4 

33.0 

648 

8091 

Whiting 

Apr. 7, 1885 

female 

358.9 

35.0 

73.7 

5077 

Whiting 





339.6 

33.0 

66.0 

6546 

Wolf Creek Slough 

Apr. S» 1883 

female 

360.7 

33.3 

63.5 

6447 

Sioux City 



... 

279.4 

38.1 

68.6 

5116 

Whiting 

Apr. 7, 1885 

female 

368.3 

.... 

.... 

6543 

Whiting 

Apr. 7. 1885 

-- 

365.2 

31.8 

.... 

5344 

Whiting 

March 23, 1886 

female 

..... 

.... 

.... 

7988 

Whiting 

Apr. 2, 1885 

.. 




6728 

Near Sloan 

Apr 1884 

female 





Nos. 7994 and 6546 arc now in U. S. Biological Survey collection. 

Spurrell (1917) gives the status of the three forms in Sac County 
as follows: “Mr. Lee reported that the Cackling [now Hutchins’s] 
was more common than the Hutchins’s [now Lesser Canada] in early 
days and is more common than either Hutchins’s [Lesser Canada] 
or Canada at the present day.” James R. Harlan reports this form 
as an rmcommon migrant in Polk County and DuMont (1931) re- 
cords a flock of between fifty and seventy-five seen by D. J. Bullock 
in Story County during October, 1927. Two specimens were secured. 
In 1930 Wm. Schuenke examined one of these birds that was crippled 
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near Sioia City. In a letter from K. L. Vennard of Sioux City on 
January 16, 1933 he gives the status of the variou.^ gee.^e in the 
Sioux City region as followii: “In the autumn months the Canadas 
seem to predominate, but in the spring migration the Blues are here 
in thousands, and in this latitude I believe these two varieties lead, 
with the Canada most common. The next would probably be the 
Hutchins’s, then the White-fronted or ‘Spi'cKL-’ and the least common 
the Lesser Snow.” 

Besides the specimens listed above there is one in the Bullock col- 
lection in Des Moines, and two in the collection at Coe College, 
Cedar Rapids. 

Amer albifrons albifrons (Scopoli). While-fronted Goose 

An uncommon migrant in the northwestern part of the state and 
along the Missouri River, rare in the rest t'f the state, e.xcept along 
the Mississippi at McGregor where Allert roiiorts if as an uncommon 
migrant. Spurrell (1917) lists this bird as tolerably common in Sac 
County. This species was unrejwrted by several of the observers in 
the state. 

Thirty-four Iowa specimens were contained in the Talbot collec- 
tion. These birds were .secured during March and April, 1884-85-86, 
in Woodbury and Monona counties. 

Chen hyperborca hyperborea (Pallas). Lesser Snow Goose 

A fairly common migrant along the Mb'iouri River Valley, particu- 
larly near Sioux City, llncomnwin or irregular in mii'ration over 
the other portions of the stale. Allert reports it as an uncommon 
nvigrant in Clayton County. ICllis (Considers this bird a common 
spring and fall migrant in Jack.son ('oiiiity. Hendri('k.son rei)orls it 
as an irregular migrant in Blackhawk ('ounty. Naunian reports this 
species as rare, but seen occasionally in Keokuk (Viunty. Rosonc 
states that it is irregular in Boone Coimty. Ihsinett (1931) records 
it as common at Sioux City. 

Anderson (1907) summarized the measurements of .seventy-eight 
specimens of the Snow Goose .secured by D. H. Talbot and his col- 
lectors in the Missouri River Valley between 1884 and ’86. All of 
these specimens are now considered to be referable to this race, 
C. h. hyperborea. The Greater Snow Goose, C. h. allanUca Kcnnard, 
is now restricted in range to the Atlantic Coast region with no rec- 
ords of occurrence in the interior. 
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Besides the Talbot specimens which, unfortunately, were not pre- 
served, there are numerous Iowa specimens. 

Chen cacrulescens (Linnaeus). Blue Goose 
A recently common migrant along the Missouri River Valley in 
the spring, less numerous during the fall migration. Uncommon or 
rare in other parts of the state. Allert reports it as an uncommon 
migrant in Clayton County. Rosene classes it as an irregular migrant 
in Boone County. Harlan considered this species the most common 
migrating goose in Polk County in 1931. Spurrdl (1917) states that 
Mr. Lee considered them rare, reporting about one hundred Snow 
Geese to one Blue Goose. Spurrell did not consider this bird rare 
in 191S when he reported seeing them several times, and on April 
2, 1915, watching a flock on the Boyer River, Sac County, that con- 
tained at least two thousand Blue Geese. In a letter from £. L. 
Vennard of Sioux City, on January 16, 1933, he writes that there 
are thousands of Blues around there in the spring, perhaps one Snow 
Goose to every thirty or forty Blues. Walter M. Rosene and Walter 
W. Bennett record (Wilson Bull., XL, p. 199) observations of large 
migrating flocks of geese seen across the Big Sioux River west of 
Sioux City, Iowa, on March 14, 1928. Their estimate of the num- 
bers seen were: White-fronted, 2; Blues, 3805; Lesser Snows, 668; 
Canadas, 2386; and unidentifled geese, 316. T. C. Stephens records 
{ibid., pp. 199-200) the numbers of geese observed, while on a trip 
with William Youngworth, twenty miles south of Sioux City, March 
18, 1928. Flocks of Blue Geese estimated at 1500, 250, 500, 4,000, 
300, and 4,000 were seen and of the Lesser Snows 6, 100, 40, and 
100 were observed. The two large flocks of Blue Geese, aggregating 
at least 4,000 each, were at rest in a shallow slough or mud flat, and 
with them was a flock of 100 Snow Geese in each instance. Walter 
Thietje of Iowa City, observed the spring fli^t of these geese at 
Whiting, Monona County, during March of both 1932 and ’33. He 
reported the Blue Geese present by the thousands, most numerous 
in 1932. One huge flock resting in a corn field was estimated to 
cover an area of at least fifteen acres. Of the two species present 
Thietje estimated that for each Lesser Snow Goose there were at 
least 250 Blues. 

The Univasity of Iowa Museum contains a series of 37 Blue 
Geese, of which 30 were taken by Walter Thietje near Whiting, Mo- 
nona County, on March 26-27, 1932 and between March 17 and 23, 
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1933. A male, taken March 21, 1933, appears to be a hybrid be- 
tween Chen caerulesccns and Chen h. hyperborea. The general colora- 
tion is white, suffused with much rusty stain. The fresh feathers 
of the neck and back ai-e grayish-blue. The basal half of the black- 
tipped primaries are gray while the secondaries are dull grayish on 
the terminal third, changing to white basally. The coverts display 
color values similar to the Blue Goose, the primary coverts are gray, 
the greater coverts white, the middle coverts are dark gray, and the 
lesser coverts are pale gray. The markings of the tertials are as 
in the Blue Goose with the dark gray feathers lighter on the inner 
and outer webs. The brownish-gray rectrices are greatly worn. 

Anas platyrhynchos platyrhynchos Linnaeus. Common Mallard 
A common migrant, wintering occasionally or remaining until the 
rivers and lakes are frozen over. Formerly an abundant breeder but 
at the present time nesting only in small numbers in all parts of 
the state, most numerous in the northwest. Without doubt, this is 
the most abundant migrating duck through the state, as well as the 
most important game bird. 

Anas mbripes rubripes Brewster. Red-legged Black Duck 
A very uncommon migrant. Allert reports it as a tolerably com- 
mon migrant in Clayton County. Spiker reported it as a rare mi- 
grant in Chickasaw County. Youngworth considers it uncommon at 
Sioux City. Recorded by DuMont (1931) as an uncommon mi- 
grant, with dates of occurrence recorded for March, April, and May. 
One specimen is listed. Harlan reports this species as uncommon in 
Polk County. Rosene reports it as rare in Boone Coimty. Hendrick- 
son states that this bird is a straggler in central Iowa, with one ob- 
servation at Little Wall Lake, near Jewell, Hamilton County, in 1931. 
Nauman reports it as rare, very few seen in Keokuk County. 

A number of specimens have been recorded recently from the Sioux 
City region. Of three Black Ducks in the collection of the Uni- 
versity of Iowa Museum all are referable to this subspecies. Three 
Iowa specimens in the collection at Coe College are definitely Anas 
r. rubripes, a fourth appears to be intermediate between rubripes and 
tristis. The throat is nearly unmarked in this specimen, but in size 
it {q>proachcs the Red-legged variety. It is No. 260, a male, taken 
by F. L. Fitzpatrick, November 1, 1916, at Britt, Hancock County, 
and measures: wing, 264.2; taQ, 92.9; culmen, 52.8; tarsus, 41.7. 
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Chaulclasmus streperiis (Linnaeus). Gadwall 
A fairly common migrant in the Missouri River Valley, less numer- 
ous in the other parts of the state. Bennett (1931) records this 
spedes as a common migrant at Sioux City, Allert classes it as a 
fairly common migrant in Clayton County. However, several ob- 
servers in the state have reported the Gadwall as a rare migrant. 

Anderson (1907) lists three records of breeding in Kossuth County 
during 1901 and the succeeding few years. Widmann (1907) says 
that they used to be summer residents in northern Missouri, and 
that only a few years before were considered rare breeders in Clark 
County, Missouri by E. S Currier of Keokuk. There are no recent 
nesting records. 

Mareca amcricam (Gmelin). Baldpate 
A fairly common migrant along the Mississippi and Missouri Rivers, 
less numerous through the interior. There are no known breeding 
records for Iowa. 

Dafila acuta tzitzihoa (Vieillot). American Pintail 
A common spring migrant along the Mississippi, Des Moines, and 
Missouri Rivers, fairly common along the smaller streams and on the 
lakes of the state, somewhat less numerous during fall migration. 

Anderson (1907) dtes former breeding records in Hancock and 
Boone counties. Spurrell (1917) records this species as formerly 
breeding in Sac County. Summer records are listed by Anderson for 
Winnebago County. DuMont (1931) gives records of June 10, 1928, 
June 6, 1929, and August 25, 1929, for this species in Polk County. 
Leopold (Outdoor America, 1932-33) reports the Pintail as breeding 
in Allamakee County. Logan J. Bennett reports breeding records 
during 1932 and 1933 in Clay, Palo Alto, Emmet, and Dickinson 
counties. 


Nettion carolinense (Gmelin). Green-winged Teal 
A fairly common migrant, occasionally wintering. This species 
undoubtedly has been reduced in numbers in recent years as all of 
the early writers considered it an abundant migrant. At the present 
time it is exceeded in numbers by the Mallard, Blue-winged Teal, 
Pintail, and the Lesser Scaup. 

Keyes and Williams (1889) stated that this species bred about 
the grassy marshes. Anderson (1907) recorded no breeding records. 
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Spurrell (1917) said that C. O. Lee found the Green-winged Teal 
nesting until about 1883 in Sac County. Lester P. Fagen (Proc. 
Iowa Acad. Sci , XVI, p. 213) recorded this species as breeding in 
Polk County. Leopold (Outdoor America, 1932-33) stated that this 
bird had bred in Emmet and Woodbury counties since 1920. Roberts 
(1931) recorded that there have been no nests found in Minnesota 
in recent yeans, but, as pairs are occasionally seen in the nesting 
season, it is probable that it still breeds occasionally in the state. 

Qucrquedula discon (Linnaeus). Blue-winged Teal 

A common migrant and, at the present time, the most numerous 
breeding duck in the state. The Blue-winged Teal has beai re- 
cently reported as breeding in Allamakee, Clayton, Palo Alto, Emmet, 
Dickinson, Clay, Sac, Woodbury, Polk, Keokuk, and Johnson counties, 
and in all probability a few may be found in all parts of the state 
during the breeding season, Logan J. Bennett, who has been en- 
gaged in a study of the breeding ducks in northwest Iowa wrote 
that at least 80 per cent of Iowa’s ducks are reared in Clay, Palo 
Alto, Emmet, and Dickinson counties (the counties being named in 
order of their waterfowl importance), and that Blue-winged Teal by 
far out-number the other breeding ducks in this area. Pierce (1930) 
considers this species the most common duck in eastern Iowa, away 
from the Mississippi. It is the opinion of the writer that during 
migration in the northeast this teal is exceeded in numbers by both 
the Mallard and the Lesser Scaup, and likewise in the northwest by 
the Mallard, Lessor Scaup, and the Pintail. 

Qucrquedula cyanoptcra (Vieillot). Cinnamon Teal 

A rare straggler from the west. Anderson (1907) included this 
bird on the basis of the following county records: “Blackhawk — 
‘migrant; specimen mounted by myself in museum I. S. N. S.’(Walters). 
Jackson — ^“Sabula — ^rare; have had hunters tell me they had shot it 
a few times’ (Giddings). Pottawattamie— -Mills — saw two that 
were killed by sportsmen April 8, 1894, at Big Lake (Pottawattamie), 
and several more that were killed in Mills County March 26, 1897 
(south of Manawa lake)’ (TrosUer). Woodbury — ^‘There have been 
three or four birds shot in the neighborhood of Sioux City, but 
whether in the state I can’t say. I have only one measurement, from 
a Nebraska bird shot in April, 1897’ (Rich).” Walters stated that the 
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Blackhawk County specimen was never in the museum of the State 
Teachers College, but that it was mounted for a hunter. 

J. A. Spurrdl (1917) recorded the following observations from 
Sac County; “I identified one among many other ducks in the ‘Goose- 
pond' April 18, 1915. It was resting and preening its feathers on 
the top of a haystack bottom surrounded by water. I had ample 
OH)ortunity to observe it through eight power binoculars, getting all 
identification marks. Mrs. George May also reported it in the spring 
of 1911 and a local hunter in the fall of 1915, both observations 
in the ‘Goose-pond’.” H. M. Sanderson of the State Fish and Game 
Commission reported seeing a large flock of Cinnamon Teal on a 
slough south of Sioux City, Woodbury County, in either 1925 or ’26. 
He rqiorted a few seen near Council Bluffs, Pottawattamie County, 
in the fall of 1932. E. L. Vennard of Sioux City wrote as follows: 
“The Ciimamon Teal I had mounted was tak»x at McCook Lake, 
near this city, about 1924, but of course that lake is just across the 
line in South Dakota.” Rosene observed one of these birds in Boone 
County, during 1932. Nauman reported one seen at Sigourney, Keo- 
kuk County, April 30, 1927. Roberts (1932) listed several Minne- 
sota records for this species. It has occurred as well in all the states 
of the Mississippi Valley and as a strag^er east to New York and 
South Carolina. The writer has been unable to find an Iowa q)ecimen. 

Spatula clypeata (Linnaeus). Shoveller 

A common migrant in most parts of the state; reported by some 
observers as uncommon or even rare. However, the abundance of 
any water-fowl in a locality may be expected to vary according to 
the type of suitable cover available. 

Anderson (1907) stated that there were no authentic records of 
this ^>ecles nesting in the state. A number of occurrences during 
May and June were recorded as well as a statement by Carl Fritz 
Henning that it used td breed in Boone County. Spurrell (1917) 
stated that the Shovella: probably nested in Sac County in 1915. 
W. E. Praeger (Auk, XLII, 572-3) stated: “They probably bred 
at the Gooseponds in Qark Co., Mo. I have a note of three males 
there on June 6 and others have seen them in summer.” The writer 
recorded (Wilson Bull., XLIV, p. 172) the observation of two males 
on June 3, and one male on June 6, 1929, from which he concluded 
that they likdy were breeding in Boone and Polk counties. However, 
no nests were found. AUert rq>orted that doiwny young had been 
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seen recently in Clayton County by Charles Brooks of McGregor. 
Leopold (Outdoor America, 1932-33) stated that this species had been 
reported as breeding in Palo Alto, Woodbury, and Allamakee counties 
since 1920. Logan J. Bennett wrote from Ruthven, Palo Alto County, 
during May, 1933: “There are many Shovellers nesting here. Last 
year I found <mly one nest, due to the fact that I arrived at the 
end of the nesting season.” 

Aix sponsa (Linnaeus). Wood Duck 

Rare summer resident; greatly reduced in numbers since 1890. 
Within the past few summers this bird has increased somewhat as a 
breeding bird, particularly in the Uj^wr Mississippi Wild Life Refuge 
in northeastern Iowa. Allert considers it a fairly common summer 
resident in Clayton County at present. Ellis has reported the Wood 
Duck as rare in Jackson County and likewise has Hendrickson in 
Blackhawk County, Nauman in Keokuk County, and Pierce in 
Buchanan County. DuMont (1931) records several recent obsawa- 
tions in Polk County of which one in June and one in July probably 
refer to breeding birds. There are a number of recent reports from 
the Sioux City region. Leopold (Outdoor America, 1932-33) states 
that the Wood Duck has been found as a breeding bird in Allama- 
kee, Clayton, Woodbury, and Polk counties since 1920. Fitzpatrick 
(1921) lists this species as breeding in Johnson County during 1915. 
He concludes that at one time the Wood Duck nested in all parts 
of the state. In a rec«it article (Wilson Bull., XLTV, p. 182) E. L. 
Breitenbach of Washington, Iowa says: “There are not as many 
Wood Ducks hatching here as there used to be, but there are some 
remaining about the Pinoak Ponds whenever we have water to keep 
the ponds full.” During October, 1931, Breitenbach estimated there 
were from 400 to 500 Wood Ducks on the upper part of the Cones- 
ville marsh, Louisa County. 

Nyroca americana (Eyton). Redhead 

A fairly common migrant in the Missouri River Valley, uncommon 
along the Mississippi, and uncommon or rare through the interior of 
the state. Greatly reduced in numbers within recent years. 

Cooke (1888) recorded this species as breeding at Clear Lake, 
Cerro Gordo County, in 1885, Ixigan J. Bennett wrote that G. A. 
Ammann and be found a nest containing 8 eggs at Mud Lake, Clay 



38 


IOWA STUDIES IN NATURAL HISTORY 


County, May 30, 1933. Another at Green Slough, Clay County, found 
June 6, 1933 contained 11 eggs. They estimated there were twenty- 
five nesting pairs of Redheads in Clay County. 

Nyroca coilaris (Donovan). Ring-necked Duck 

A common migrant in all parts of the state, although some ob- 
servers have reported it as uncommon or even rare. This species 
is somewhat less numerous than the Lesser Scaup with which it is 
almost invariably associated whOe in migration. 

The only instance of this bird as a breeder in Iowa was listed 
by Cooke (1888) who said that it was rqjorted breeding at Clear 
Lake, Iowa, and thence northward. 

Nyroca valmneria (Wilson). Canvas-back 

A fairly common migrant, most numerous along the larger rivers 
of the state. Considered by a number of the observers in the state 
as rare at the present time. The Canvas-back appears in numbers 
about equal to that of the Redhead, both of which are noticeably 
less numerous than the Lesser Scaup and Ring-necked Duck. 

Anderson (1907) stated that individuals may linger late in the 
spring. Recently DuMont (Wilson Bull., XLIV, p. 171) reported 
a pair seen in Hamilton County on June 11 and 12, 1928. However, 
there are no authentic breeding records for the state. 

Nyroca marila (Linnaeus). Greater Scaup Duck 

A rare migrant. The writer, while engaged in securing data for 
this paper, has critically examined nearly forty collections of birds 
containing Iowa material. Only a single Iowa specimen of marila 
has been found, thereby confirming the opinion of Roberts (1932, 
p. 260) and others that the Greater Scaup Duck is of rare occurrence 
through the Mississippi Valley. Roberts lists only three specimens 
for Minnesota. Somewhat over fifty Iowa specimens have been ex- 
amined and all are referable to Nyroca affinis except a single female. 
No. 1472, in the collection at Coe College, Cedar Rapids. This 
specimen, taken by A. M. Bailey on November IS, 1911, in Johnson 
County, has a wing measuring 224.8, exposed culmen, 46.0, the 
width of the bill at the widest part, 24.6, and the hei^t of bill at 
base, 22.1. A spedmoi listed by Gabrielson (1918) as JIf. marila 
proves upon subsequent examination to be a large Lesser Scaup with 
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the chaiacleristic smaller bill-nail and ])urple reflections to the feathers 
on the sides of the head. 

The fallacy of attempting a determination between this s])ecies and 
the Lesser Scaup in the field, based upon size and color markings, 
has been pointed out by numerous authors and need not be here 
elaborated. In view of the difficulty in identifying this species there 
may be some doubt in regard to records of its former breeding in 
the state. 


Nyroca affinis (Eyton). Lesser Scaup Duck 
An abundant migrant along the Mississippi River, and a common 
migrant through the valleys of the Cedar, Des Moines, and Missouri 
Rivers. There are numerous reports of this species in Iowa during 
the summer. It was recorded as formerly breeding in Cerro Gordo 
County by Cooke (1888) and in Hancock County by John Krider 
(1879). Proof of this bird breeding in Lee County, Iowa and Clark 
County, Missouri, as reported by W. E. Praeger and Ednionde S. 
Currier, is considered as only circumstantial by Anderson (1907) and 
Widmann (1907). Spurrell (1917) says that this species formerly 
bred in Sac County. A recent report from Allcrt .stated that Charles 
Brooks had found this specie.s with downy young in Clayton Comity. 
Roberts (1932) gives recent nesting records for Jackson, Pipestone, 
and Lincoln counties, Minnesota. 

Ghiicmietfa clangtda americana (Bonaparte). American Golden-eye 
A fairly common migrant and winter re.sident on the IMksissippi 
River, an uncommon migrant through the Missouri River Valley, and 
uncommon or rare through the interior of the state. Widmann (1907) 
gives an account of this species on the Mississippi River at Keokuk; 
“Mr. E. S. Currier had tlie opportunity to observe it every winter 
for eleven years and found it in flocks of from 30 to 100, sometimes 
much more numerous, as on January 17, 1903, and March S, 1895, 
when a thousand were present.” There are a number of Iowa 
specimens. 


Charitonetta albeola (Liimaeus). Buffie-head 
An uncommon migrant along the Mississippi and Missouri River 
valleys, fairly rare through the interior of the state. It was reported 
by Cooke (1888) as formerly breeding at Clear Lake, Cerro Gordo 
County. There are no recent, breeding records. 
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This species is represented in collections by a number of Iowa 
specimens. 

ClangtHa hyetnalis (Linnaeus). Old-squaw 

An uncommon and irregular viator during the late fall or early 
spring. Anderson (1907) listed the observation by Thomas Say at 
Engineer Cantonment during the winter of 1819-20. Three males 
taken by Paul Bartsch in Des Moines County are now in the Uni- 
versity of Iowa Museum: No. 10176, November 29, 1892; Nos. 
16063 and 14157, November 22, 1895. Other records are enumerated 
from Jackson, Lee, Pottawattamie, and Woodbury counties, the latter 
a report of a bird shot at Rodney, Iowa, January, 1904 (Rich). The 
collection at Coe College contains two specimens secured by B. H. 
Bailey at Burlington, Des Moines County, on November 22, 1895. 
One in the collection at Iowa State Teachers College, Cedar Falls, 
was taken by H. Fields, March 13, 1901, in Blackhawk County. There 
is one in the Jefferson County Library taken by J. M. Shaffer in 
Jefferson County. A specimen in the Rosene collection at Ogden 
was secured by him in Boone County. One in the Smith collection, 
now in the Odebolt High School, was collected in Sac County. Harry 
Tennant of Arnold’s Park, has two specimens which were taken near 
Ruthven, Palo Alto County, in the fall of 1920. These specimens 
were recorded by T. C. Stephens (1930) who reported another killed 
by Charlie Wilson, on Lake Okoboji, Dickinson County, during No- 
vember, 1918. This specimen was mounted for the State Game 
Warden’s museum at Spirit Lake. In a receit summary (Nebraska 
Bird Review, I, pp. 11-12) of the Old-squaw as a Nebraska bird, 
Myron H. Swenk called attention to the record by Thomas Say and 
listed several additional records for the region of Omaha. L. Bruner 
found a specimm shot on a lake near Blair, in Washington County, 
fcHT sale in the Omaha market in the early 1890’s. J. E. Wallace 
recorded two specimens shot on Carter Lake (“Cut-off Lake”) near 
Omaha, December 8, 1900, by a local hunter, who brou^t the 
heads to him to identify. C. E. Mitchell identified one on Carter 
Lake, near Omaha, April 19, 1928. A Mr. Rose diot a male near 
Omaha on November 2, 1931. Another specimen, a female, was 
shot on the Missouri River five miles east of Tekamah, Burt County, 
on November 21, 1931, by a Mr, Falk of Omaha. On October 18, 
1932, W. Wood of Council Bluffs, Iowa, shot a male which was 
mounted by Karl Schwarz. 
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Histrionicus histrionicus padficus Brookb. Western Harlequin Duck 
Accidental. Anderson (1907) included this species as a straggler, 
and listed two definite records for Nebraska by T. S. Trostler who 
took two specimens on the Missouri River at Omaha, September 16, 
1893, and another at Florence Lake, near Omaha, September 19, 1895. 
These county records were given by Anderson as follows: “Potta- 
wattamie — ^“Two Harlequin Ducks were brought to me for identifica- 
tion. They were killed at Big Lake, Pottawattamie County, Sept. 
26, 1895’ (Trostler). . . . Van Buren — About eleven years ago a 
hunter shot three at one shot. This is the only time I ever knew of 
them being in our locality — ^Hillsboro’ (W. G. Savage).” A male 
Western Harlequin Duck in breeding plumage was shot on the Dos 
Moines River in Polk County, by James R. Harlan, December 27, 
1932. The specimen is in the State Historical Museum, Ues Moines. 

Somateria moUissima dresseri Sharpe. American Eider 
Accidental. Anderson (1907) states: “The American Eider is only 
an accidental visitor in Iowa. . . . Dr. G. C. Rich writes: ‘Rare 
transient. I have a mounted specimen, shot in Woodbury County, 
Nov. 1, 1901’.” This specimen, now in the collection of the Sioux 
City Academy of Science, was recently examined by the writer. Al- 
though the bird is in low plumage, the bill processes arc diagnostic 
of this species. 

Somateria spectabUis (Linnaeus). King Eider 
Accidental. Anderson (1907) says: “Wm. E. Praegcr, Keokuk, 
Iowa: ‘On the 18lh of November, 1894, a boy brought me a Soma- 
teria spectabUis that he had shot on the Mississippi. It was a male 
in brown plumage, but .showing a few black and white feathers. The 
.stomach contained nothing but fine quartz gravel’ (Iowa Orn., i, 2, 
1895, 52. Reprinted from the Auk).” The specimen, referred to 
above, is No. 25003, in the collection of the University of Iowa 
Museum. However, the date on the label, in Praeger’s hand-writing, 
reads, Nov. 10, 1894, and is so recorded in the Auk, XII, p. 86. 

MeUmitta deglandi (Bonaparte). White-winged Scoter 
An uncommon migrant along the Mississippi and Mis.souri River 
valleys, rare through the interior of the state. Anderson (1907) had 
reports of this species from Blackhawk, Liim, Des Moines, Lee, Palo 
Alto, Clay, and Woodbury counties. Allert reported this species as 
an uncommon migrant at McGregor. Harlan reported this bird as 
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a fairly common migrant in Polk County stating that only females 
had been observed. A female was collected by him on the Des 
Moines River during November, 1931. Stephens (1920) recorded 
the taking of an immature male at Brown’s Lake, Woodbury County, 
on December 3, 1918, by a local hunter. It was mounted by A. J. 
Anderson of Sioux City. Youngworth (1931) listed four Woodbury 
County specimens, one taken November 7, 1927, one October 2S, 
1928, and two on October 19, 1929. The collection at Coe College 
contains a male, taken by B. H. Bailey at Cedar Rapids, Linn County, 
October 31, 1910. O. M. Greenwood reported (Iowa Bird Life, I, 
0. 11) that several White-winged Scoters were brought to him for 
identification by hunters in Delaware County during the second 
week in October, 1930. A pair was mounted and is now in his col- 
lection. On October 10, 1932, two females were received by the 
University of Iowa Museum. They had been killed by Carl Kurtz, 
in Johnson County, from a flock of five birds of the same kind. 
There are two Dickinson County specimens in the collection of Harry 
Tennant of Arnold’s Park. 

Mdamtta perspiciUata (Linnaeus). Surf Scoter 

A rare late fall strag^er. Anderson (1907) lists the following 
county records: “Des Moines — ^two specimens in University museum, 
collected at Burlington by Paul Bartsch; No. 16077, male juv., March 
28, 1893; No. 16709, Nov. 22, 1895. Lee — ^'one specimen Oct. 20, 
1895, and one Oct. 22, 1896, are my only records — ^Keokuk district’ 
(Praeger). . . . Pottawattamie — ^“lowa side of Cut-off Lake (No-man’s- 
I^d); straggler’ (Trostler).” 

W. E. Praeger (Auk, XLII, p. 576) says of the two Keokuk rec- 
ords mentioned above: “I have two records. Both of the birds 
turned up in the grocery stores and were probably from the rapids; 
the dates are October 20, 1895 and October 22, 1896.” 

Of the three Burlington specimens listed by Anderson only No. 
16709 now remains in the University of Iowa Museum collection. 
There is, in addition, a juvenal female collected during November, 
1930, by Herbert Dill at Amana, Iowa County. A female, collected 
at Cedar Falls, Blackhawk County, is in the Museum of the Iowa 
State Teachers College, Cedar Falls. There is a fully plumaged 
male, killed during 1929 at Spirit Lake, Dickinson County, in the 
collection of Harry Tainant of Arnold’s Park. Wolden reported a 
^edmsi in the possession of his brother, taken at Estherville, Emmet 
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County, April 27, 1916. A female in the collection of O. W. Remer, 
Le Mars, was killed at Blue Lake, Monona County, November 16, 
1919 and recorded by Stephens (1920). Youngworth (1931) re- 
corded one taken in November, 1925, in Woodbury County which 
was sent to H. S. Linn for mounting. 

Oidemia amerkana Swainson. American Scoter 

Very rare. Anderson (1907) gives these county records: “Black- 
hawk — ‘a casual specimen taken some years ago’ (Peck). Jackson — 
‘rare transient’ (Giddings). Lee — ‘one specimen taken Oct. 31, 1891 — 
the only record’ (Praeger); ‘rare visitor’ (Currier). . . . Pottawattamie 
— ^‘straggler; Cut-off Lake, Iowa (No-man’s Land); several killed by 
Omaha sportsmen and mounted by taxidermists’ (Trostler).” Wid- 
mann (1907) cites the record of Praeger, but records the date as 
October 31, 1895. In his article “Birds of the Des Moines Rapids” 
(Auk, XLIl, p. 575) Praeger says: “One purchased on the market, 
on October 31, 1894; the only record.” 

Myron E. Swenk records (Letter of Information, No. 20, 1927) a 
flock of 3 American Scoters swimming in the Missouri River near 
Camp Gifford, a few miles southeast of Omaha, January 16, 1927. 
They were studied under favorable conditions for nearly half an 
hour by C. A. Mitchell, Mr. and Mrs. L. O. Horsky, Elizabeth Rooney, 
and Fred Eastman. 

There are no Iowa specimens preserved. 

Erismatura jamakensis rubida (Wilson). Ruddy Duck 

An uncommon and irregular migrant along the Mississippi River 
Valley; reported by Bennett (1931) as a common migrant in the 
Sioux City region; an uncommon or rare migrant through the interior 
of the state. This species was unrqported by several observers. 
H. M. Sanderson of Des Moines rq)orted this species as common, 
more in 1932 than in 1930 and ’31. 

The Ruddy Duck was reported as breeding in Hancock Countj 
in 1903. A specimen in the Philadelphia Academy of Natural Sciences 
was taken by W. L. Abbott in Dickinson County during July, 1881. 
Leopold (Outdoor America, 1932-33) has rqxirted this ^edes as 
breeding in Palo Alto and Allamakee counties since 1920. Logan J. 
Bennett rq}ort5 a nest found on Mud Lake, Clay County, May 25, 
1933. The writer has recently observed this ^cies as a migrant 
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during the last of May or the first two weeks of June in Hamilton, 
Dallas, and Polk counties. 

Lophodytes cucidlatus (Linnaeus). Hooded Merganser 
A fairly common migrant in the eastern half of the state, less 
numerous along the Missouri Rivar Valley. This species formerly 
was more numerous as a migrant and local breeder. Some observers 
at the present time report it as a rare migrant. Harlan reported 
the Hooded Merganser as a fairly common migrant in late October 
and early November, 1930. At least a hundred birds were seen by 
him while descending the Des Moines River from Boone to Des 
Moines. The writer knows of no authentic breeding records during 
the past two decades, although there were several observations of this 
species in May and June (DuMont: Wilson Bull., XLIV, p. 171). 

Mergus merganser americams Cassin. American Merganser 
A fairly common migrant; occasionally wintering. Reported by 
a few observers through the interior of the state as rare. Cooke 
(1888) stated that it had been found breeding in northern Iowa by 
Mr. Prestoh of Newton, Iowa. Roberts (1932) says of this species 
in Minnesota: “There are no recent breeding records for the southern 
part of the state, though there is reason to believe that it once nested 
in limited numbers as far south as the Iowa line (Heron Lake, 
Jackson Co., Preston in Omith. and 061., 12: 44, 1887 . . .).” 

There are no' recent breeding records in Iowa. 

Mergus serrator Linnaeus. Red-breasted Merganser 
An uncommon and irregular spring and fall migrant. There are 
no wintering records for Iow{i, although individuals may be seen in 
late February or March. This species is not known to have bred 
in Iowa. There are a number of specimens. 

Order Faiconifosmes 
Family Cathaitidae 

Cathartes aura septentrionalis Wied. Turkey Vulture^ 

A fairly common summer resident, most numerous in the southern 
half of the state. Judging from the nmnbers seen by J. A. Allen 
(1868) this bird must have been abundant in earlier days when the 
larger wild animals yrtce here in numbers. Bailey (1918) recorded 

^The Univeraty of Iowa Museum recently received an adult male Black 
"Vulture, Coragyps a. atratus (Meyer), which was diet September 17, 1933 by 
Louis S. Trevarthen along the Raccoon River near Perry, Dallas County. 
‘This constitutes the first Iowa record. 
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this species as breeding in the state as far north as Howard, Black- 
hawk, Dickinson, and Woodbury counties. 

Family Accipitriidae 

Elanoides forficatus jorficatus (Linnaeus). Swallow-tailed Kite 

Very rare. This beautiful bird was formerly a fairly common sum- 
mer resident throughout the state, but by 1880, apparently, it was 
considerably reduced in numbers and was thereafter observed most 
frequently as a migrant. The last migratory flight of any size is 
mentioned by W. W. Searles, of Lime Springs, Howard County (Iowa 
Ornithologist, I, 1895, p. 90) who found them abundant for three 
da}^ during May, 1888. 

Records of this bird in Iowa since 1900 arc indeed few. An adult 
specimen taken during the fall of 1901 by D. J. Bullock in Ja^er 
County, is now in the Bullock collection, Dcs Moines. An immature 
male was collected at Cedar Rapids, Linn County, September 20, 
1903. It is now in the Coe College collection. Another taken in 
Sheridan Township, Poweshiek County, September, 1907, is in the 
collection at Grinnell College. The collector is unknown. Spurrdl 
(1917) says: “Mr. Lee reported the swallow-tailed kite as rare, 
with the last one seen in 1908.” Nauman records (Palinqpsest, V, 
p. 137) seeing one flying over the town of Sigourney during the 
summer of 1910. Bailey (1918) states: “The last recorded obser- 
vation of this bird in Iowa was made by J. H. Scott, of Iowa City, 
on Wapsipinicon River near Independence in August, 1912.” One 
of the two specimens of Swallow-tailed Kite in the Shaffer collection, 
Jefferson County Library, Fairfield, was killed by B. F. McElhinny 
in 1913, in Jefferson County. Fenton (1923-24) records one seen 
by C. H. Belanski and himself at Hackberry Grove, Cerro Gordo 
County, May 28, 1916. Myron H. Swenk records (Wilson Bull., 
XLIV, p. 182) a specimen killed by a farmer early in July, 1931 
along the West Nishnabotna River, a few miles southwest of Oakland, 
Pottawattamie County, Iowa. The specimen was mounted by Karl 
Schwarz of Omaha, and is now in Swenk’s collection, Lincoln, Nebraska. 

Besides the five Iowa specimens mentioned above there are several 
others taken prior to 1900. One in the U. S. National Museum, 
Washington, D. C., was taken at Sioux City by D. H. Talbot. 
/Vnother Talbot sp&amea was collected by J. F. Baker at Sioux City, 
Woodbury County, April 8, 1883. It is a male, and is in the col- 
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lection of the University of Iowa Museum. A mounted specimen, 
taken by J. B. Atkins in Jasper County, is in the Parker Museum at 
Giinnell College. Three specimens fiom Scott County, without dates, 
are in the collection of the Davenport Public Museum. Two of the 
specimens were taken by S. C. Bowman and the other by W. L. Allen. 
A second specimen in the Shaffer collection, Fairfield, was probably 
taken in Fairfield County by J. M. Shaffer, sometime before 1900. 
Fenton (1923-24) states that there is a specimen in the Miles col- 
lection, Charles City, which was probably taken in Floyd County. 
Spurrell (1917) records that one in the H. B. Smith collection, 
Odebolt, was taken in Ida County. 

Bailey (1918) recorded this species as a former breeder in Wood- 
bury, Crawford, Carroll, Greene, Decatur, Blackhawk, and Benton 
counties. 


Ictinia misisipptemh (Wilson). Mississippi Kite 
Formerly a casual visitor. Anderson (1907) lists the following 
county records: “Blackhawk — ^‘only one observed here. I remained 
over half an hour within twenty feet of the bird when it was resting 
on a post in hedge, so that identification is positive’ (Salisbury). . . . 
Van Buren — ^“a kite of this species occurred one spring on Big 
Cedar at a certain place and stayed four or five weeks, then dis- 
appeared. I saw the bird many times and once while fishing it 
came and sat within twenty yards of me, so I positively identified it. 
The stream running about east and west, it ranged in Van Buren 
and Henry counties, four and one-half miles north and a little east 
of Hillsboro’ (W. G. Savage) . Webster — ^“a specimen was seen around 
Duncombe’s Stucco Mill (Ft. Dodge) nearly every day, and I finally 
shot him a mile further down the stream (Des Moines River) ; length 
14.S inches; dark bluish, grayish to slate color; tail nearly black’ 
(Somes). Woodbury— ‘according to D. H. Talbot, formerly visited 
this county’ (Rich).” Bailey (1918) states: “Two specimens of 
the Mississippi Kite were secured in the fall of 1887 near Burlington. 
They were mounted by Mr. Chas. Buettner, of that city and were 
examined by the writer in the museum of the Iowa Wesleyan Col- 
lege at Mount Pleasant.” These two specimens remain in the col- 
lection at Iowa Wesleyan Collie, and were seen recently by the 
writer. The date on the label of one specimen is August 26, 1884. 
The catalogue of the University of Iowa Museum contains the entry, 
“No. 17446, Ictma misfissippiensis, Sioux City, Iowa, 7-1-84, D. H. 
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Talbot.” Probably this was the Talbot specimen cited by Bennett 
(1931). However, the specimen cannot now be found. There are 
no records since 1890. 

Aslur alrkapiUus atrkapillus (Wilst)n). Eastern Gtoshawk 
Normally a rare and irregular winter visitor. Occasionally, as dur- 
ing the winter of 1916-17, there have been pronounced invasions of 
this hawk into all parts of the .slate. At such times they do consid- 
erable damage to poultry and game birds. There are a number of 
specimens. 

Bailey (1918) recorded the capture of two adult goshawks which 
he referred to Astur a. striatulus Ridgway. W. F. Kubichek and the 
writer recently examined these birds and concluded that the slightly 
darker cros.s-barring of the breast was due to an admixture of a 
Juvenal plumage. Therefore, this Pacific Coast form has not been 
added to our state list. 

Accipitcr velox velox (Wilson). Sharp-shinned Hawk 
A fairly common spring and fall migrant, and an uncommon sum- 
mer resident; found occasionally in winter. The Sharp-shinned Hawk 
breeds sparingly in the northern two-thirds of the state. It has been 
reported as a rare permanent resident in Polk and Blackhawk counties, 
but these conclusions may have been based on an occasional wintering 
bird. 

Accipitcr cooperi (Bonaparte). Cooper’s Hawk 
A common migrant and a fairly common summer resident in all 
parts of the state. It is a fairly common breeding bird. This species 
is somewhat more frequently found as a wintering bird than is the 
Sharp-shinned Hawk. 

Buieo borealis borealis (Gmelin). Eastern Red-tailed Hawk 
A fairly common summer resident, most numerous in the eastern 
and southeastern portions of the state and less common in the 
northwest. Probably a number of individuals are permanent residents. 
The local population is considerably augmented during the spring 
and faU by migratory flights occasionally of some sis®. 

The Eastern Red-tailed Hawk is a fairly common breeding bird, 
probably being replaced somewhat in the northwestern comer of the 
state by the paler and illy-defined subspecies, Buteo b. krideri. There 
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are typical examples of the Eastern Red-tailed Hawk taken during 
the breeding season in the Sioux City region. 

Buteo borealis kridcri Hoopes. Krider’s Hawk 

A fairly common migrant. This paler-colored Red-tail was re- 
ported by Anderson (1907) as an imcommon breeder in practically 
all parts of the state, apparently occupying an area contiguous with 
that of the eastern subspecies. Considerable study of these birds 
during the breeding season is needed to determine their distribution 
in the state. Undoubtedly it will be found breeding in greater num- 
bers in the northwest than B, b. borealis. 

In a series of thirty-three Iowa specimens of Krider’s Hawk re- 
coitly examined, all except one had been secured during the mi- 
gratory period. There is an immature specimen of this hawk in the 
collection at Coe College which was taken at Cedar Rapids, Linn 
County, May 10, 1904. One in the Philaddphia Academy of Natural 
Sciaices was taken by W. L. Abbott in Winnebago County, August 
•iO, 1879. 

Buteo borealis calitrus Cassia. Western Red-tailed Hawk 

A fairly rare migrant from the west. Nine Iowa specimens in the 
normal plumage have been examined by the writer. Two of these 
are in the University of Iowa Museum, No. 28688, adult female, taken 
November 7, 1922, by W. F. Coultas at Midriver, Johnson County; 
No. 18S37, adult female, collected October 25, 1901, by R. M. Ander- 
son, Iowa City, Johnson Coimty. Another specimen is in the col- 
lection of Homer R. Dill of Iowa City. It is an adult male, taken 
November 7, 1923, by Carl Linder at Iowa City, Johnson County. 
Six ^imens, all adults, are in the collection at Coe College. Three 
females and one male are from Linn County, a male is from LaPorte 
City, Blackhawk County, and one with no more definite locality 
than Iowa. The range of dates for these six specimens is from 
October 27 to December 6. 

The chara,cteristic dark phase of the Western Red-tail has been 
taken in various parts of the state. Rosene has one in his collection 
taken in Boone County. There is one mounted in the collection of 
the State Historical Museum, Des Moines, that was secured at 
Patterson, Madison County. A female in the Allert collection was 
taken October 12, 1927, at Giard, Clayton County. 
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Both Anderson (1907) and Bailey (1918) have recorded the West- 
ern Red-tail as a casual breeder in Iowa. A recent study of the 
Iowa Red-tailed Hawks (Iowa Bird Life, HI, h>, S-7) has convinced 
the writer that all published records of Bntco b. calurus and B. b. 
karlani breeding within the state were based upon misidentified speci- 
mens. No evidence of breeding has been found. 

Buteo borealis karlani (Audubon). Harlan’s Hawk 

An uncommon migrant. There are a number of specimens taken 
during the migratory period. Anderson (1907) recorded specimens 
from Winnebago and Woodbury counties. The writer has recently 
recorded (Iowa Bird Life, III, pp. S-7) ^ecimens from Van Buren, 
Johnson, and Polk counties. Two othm in the University of Iowa 
Museum arc from Linn and Monona counties. The five specimens 
in the Coe College collection are from Marshall, Linn (three speci- 
mens), and Iowa counties. Stephens records (1918) a specimen taken 
by A. J. Anderson between Salix and Sergeant Bluff, Woodbury 
County, March 29, 1918. One in the Parker Museum, Grinnell 
College, was taken at Grinnell. There is a juvenal male in the 
collection of the Iowa State Historical Museum, Des Moines. 

Two specimens in the Coe College Museum are extremdy puzding 
in that they combine the characteristics of at least two races of 
Buteo borealis. No. 778, an adult female, taken by J. Ward at Britt, 
Hancock County, October 17, 1917, is t 3 rpical of borealis in all re- 
.‘.pects except the tail. The basal two-thirds of each bri^t rufous 
rcctrix is finely mottled with black, the character most distinctive of 
karlani. The other, an adult, collected by Claude Boles at Spring- 
ville, Linn County, December 8, 1928, may be considered typical of 
calurus in the dark phase with solid black underparts, uniformly 
dark back and rusty on hind neck. The bright rufous tail contains 
four rectrices with black mottling basally, two with illy-defined dark 
cross bars, and the remainder embodying a mixture of mottling and 
barring. 

Anderson (1907) considered the Harlan’s Hawk only a migrant 
in Iowa, while Bailey (1918) stated that it had been found breeding. 
No substantiating evidence was offered, only the map of distribu- 
tion showing two breeding records in Benton County and three in 
Iowa County. In a series of over sixty Red-tailed Hawks in the 
University of Iowa Museum and in a seri« of sixty-seven others 
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in the Museum at Coe College (with the exception of one Krider’s 
Hawk), there are no specimens other than Buteo b. borealis which 
had been collected in Iowa during the breeding season. The same 
thing may be said in regard to all the other collections of Iowa 
birds examined by the writer. It seems advisable to remove the 
Har lan ’s and Western Red-tailed Hawk from the list of Iowa breed- 
ing birds until substantiating specimens and eggs are secured. 

Buteo lineatus lineatus (Gmelin). Northern Red-shouldered Hawk 

A fairly common summer resident in the southern half of the state, 
uncommon or rare in the northern half; a few are permanent resi- 
dents. This species was reported by Bailey (1918) from Winne- 
shiek, Winnebago, and Kossuth counties in the north, and as breeding 
in Winneshi^ and Floyd counties. Allert reported this bird as a 
summer resident along the Mississippi River in Clasrton County. It 
is reported as rare by the following: Spiker, Chickasaw County; 
Pierce (1930), Buchanan County; Bennett (1931), Woodbury County; 
Rosene, Boone County; Gabrielson (1918), Marshall County. 

Buteo platypterus platypterus (Vieillot). Broad-winged Hawk 

An uncommon spring and fall migrant, occasionally appearing in 
great numbers. Reported as a common summer resident in Wapello 
County (Spiker, 1924), Polk County (DuMont, 1931), Floyd County 
(Fenton, 1923-24), and Chickasaw County (Spiker). Bailey (1918) 
reported this species as a breeder in Floyd, Winnebago, Kossuth, 
Poweshiek, and Pottawattamie counties. To these may be added 
Chickasaw, Polk, and Woodbury counties. The writer recorded (1931) 
that one pair of Broad-winged Hawks were permanent residents in 
Polk County during 1928 to 1930. Other observations of these birds 
at the same locality in Des Moines were reported for December, 1925 
and December 26, 1932, Pierce recorded (1930) one found in Devil’s 
Backbone State Park, Delaware County, on December 23, 1923. 

In the collection at Coe College there is one of the two melanistic 
specimens upon which B. H. Bailey based his description (Auk, 
XXXIV, pp. 73-75) of the “Iowa Broad-winged Hawk” {Buteo p. 
immsis'). This spedmen, from Johnson County, is now considered 
as merely a dark phase, such as occurs in the Swainson’s and Rough- 
l^ged Hawks. The second ^ecimen cited by Bailey is one taken 
by A. J. Anderson, twelve miles east of Des Moines, Polk County, 
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on October 30, 1893. The latter is now in the collection of the Pet- 
tigrew Museum, Sioux Falls, South Dakota. 

Buteo swainsoni Bonaparte, Swainson’s Hawk 
An uncommon migrant; a summer resident of decidedly local dis- 
tribution. Bailey (1918) recorded it as a breeding bird in Winne- 
bago, Hancock, Benton, Poweshiek, Jasper, and Mills counties. Pierce 
(1930) recorded the Swainson’s Hawk as a fairly common migrant 
and he stated that he had numerous summer records which indicated 
that it must nest in the region. This species was unreported from 
a number of localities in the state, and reported as rare in others. 

The writer has found but three specimens of Swainson’s Hawk that 
were taken in Iowa. A female. No. 15886, in the University of 
Iowa Museum was taken by one of Talbot’s collectors at Sioux City, 
Woodbury County, September 4, during the 1880’s. One in the 
collection of the Iowa State Teachers College was taken at Cedar 
Falls, during September, 1907. A specimen in the collection at Coe 
College was secured at Cedar Rapids, during May, 1932. 

Buteo lagopus s. johannis (Gmelin). American Rough-legged Hawk 
Fairly common winter visitor in the northern part of the state, 
somewhat less numerous in the southern half. There are numerous 
specimens of this bird, in both the light and dark phases, with the 
latter predominating. 

Buteo regalis (Gray). Ferruginous Rough-leg 
An irregular and decidedly uncommon migrant in the western part 
of the state, rarely straggling into the eastern portion. Bailey (1918) 
recorded it as occurring in Blackhawk, Linn, Woodbury, Pottawattamie, 
and Mills counties. No doubt this record was based upon the county 
records as published by Anderson (1907). The observation of this 
bird in winter, as reported by Berry in Linn County, may well be 
discredited, lacking substantiating evidence. 

Bennett (1931) recorded it as an uncommon migrant in the Sioux 
City region. DuMont (1931) recorded that a pair of these birds 
was observed by Mr. and Mrs. J. E. Stewart at Brenton’s Slough, 
Polk County, May 5, 1929. On June 6, 1929, a pair was seen at 
the same place by A. T. Watson,’ K. R. Nelson, and the writer. 
Nauman reported one seen near Sigourney, Keokuk County, April 
2, 1919, and two in the same locality, March 28, 1923. Spiker (1924) 
recorded one found hanging on a fence, November 4, 1914 in Wapello 
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County. Pierce (1930) observed a single bird on his farm in Buchanan 
County, March 17 and 19, 1926. Another was seen near Hazdton, 
in the same county, April 13, 1930. 

A female, taken at Cedar Falls, Blackhawk County, June 25, 1901, 
is in the collection of Iowa State Teachers College, Cedar Falls. 
Stq>hens records (1918) that A. J. Anderson of Sioux City mounted 
one of these birds Sq)tember 17, 1917 which had been shot at 
Brown’s Lake, Woodbury County. Two other specimens mounted by 
Anderson were recorded by Stephens (1930). One was a female, 
taken near Sioux City, October 3, 1921, a very dark specimen; the 
other, also a female, reported to have been taken near Ringsley, 
Plymouth County, November 23, 1921. 

Parabuteo unicinctus hamsi (Audubon). Harris’s Hawk 
Of accidental occurrence in Iowa. Anderson (1907) says of this 
species: “Its admission to the Iowa list is based upon a smgle speci- 
men captured in Van Buren County, near Hillsboro. Walter G. 
Savage writes concerning it, February 25, 1904: ‘Nine years ago a 
trapper caught one in a sted trap and brought it to me. This is the 
only one that I can positively identify in our locality. My father 
took this hawk and now has a fine painting from it, true to nature. 
It is identical with your description, and also Coues’. It is surely 
a Harris Hawk’.” 

AquUa ckrysaetos canadensis (Linnaeus). Golden Eagle 
An irregular straggler from the west. Individuals have been cap- 
tured in all parts of the state, most frequently during the early spring 
and late fall months. There are specimens or authentic reports of 
this g>ecies from thirty-three of the ninety-nine counties in Iowa. 

HaUaeetus leucocephalus alascanus Townsend. Northern Bald Ea^e 
Ad immature female of this larger northern race was secured March 
11, 1896, at Salem, Haory County, Iowa. It is No. 16140 in the 
collection of the University of Iowa Museum, and was deposited 
by Paul Bartsdi. Measurements in millimeters of the spedmen re- 
cently taken by the writer are: wing, 682.0; tail, 369.6; tarsus, 105.2; 
exposed culm»i, 69.1; culmoi without cere, 56.0; dqpth of culmen 
at base, 39.4. This subspecies has not previously been reported from 
Iowa. 
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Haliaeetus leucoc^phalus leucocephalus (Linnaeus). 

Southern Bald Eagle 

An uncommon migrant along the larger rivers of the state, less 
numerous through the interior; occasionally found in winter. Formerly 
the Bald Eagle was found in greater numbers, and some few nested 
in favorable localities from the central part of the state north. There 
are no breeding records since 1892. 

Measurements of several Iowa spedmmis in the collection of the 
University of Iowa Museum indicate that these birds are more or 
less intermediate in size between leucocephalus and alascanus and 
average nearer the latter form. Only No. 28882 appears to be ^ical 
of leucocephalus. 


No. Sex Locality Date 


Wing 

Tail 

Tarsus 

Culmen Depth 
^thout 

Cere 

5407 female Whiting 

1885 

662 9 

360.7 

99.3 

52.2 

35.6 

28597 female Dubuque Nov. 

1931 

660.4 

368.3 

85.8 

57.0 

36.5 

16138 female Burlington Oct. 10, 

1891 

S96.9 

304.8 

96.8 

51.6 

35.6 

16136 male Burlington Dec. 20, 

1894 

647.7 

292.1 

87.6 

58.1 

37.8 

28795 juv. Johnson Co. Oct, 26, 

1928 

63S.0 

311.1 

9L4 

54^ 

35.8 

15474 adult Johnson Co. 

1897 

609.6 

294.6 

84.0 

51.4 

38.1 

16137 male Burlington Sept. 22, 

1895 

558 8 


88.4 


34.5 

28882 male MarshaUtoivn May 13, 

1913 

548.0 

247.0* 

61.0 

47.3 

348 


Circus hudsomus (Linnaeus). Marsh Hawk 
A common migrant and fairly common summer resident; found 
rather frequently in winter, especially in the southern part of the 
state. It is most numerous as a breeding bird in the northern part 
of Iowa. 


Pandion kaltaetus caroUnensis (Gmelin). Osprqr 
An uncommon migrant along the larger rivers of the state, some- 
what rare or irregular through the interior. Bailey (1918) recorded 
that George H. Berry collected a single addled egg from a nest in 
which were three young. May 16, 1892, five miles above Cedar Rapids, 
near the Cedar River, Linn County. This is the only breeding record. 

Family Folconidoe 

Fako mexicams Schlegel. Prairie Falcon 
A rare straggler in Iowa. Anderson (1907) recorded accounts of 


’"Tail worn. 
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the taking of specimais in the following counties: “Blackhawk — ^“one 
specimen taken in Blackhawk County many years ago by George D. 
Peck’ (M. E. Peck). Buena Vista — ^“Storm Lake, Iowa, Frank Bond. 
Specimen in University Museum’ — ^No. 3576, male (C. C. Nutting, 
Proc. Iowa Acad. Science, 1892, 41). Mills-Pottawattamie — ^“raie 
migrant. Though I have seen this species a number of times in 
Pottawattanoie and Mills coimties, the only notation of date I have 
is *July 4, 1892, one killed at Honey Creek Lake while trying to 
catch young Mallard ducks. I have seen it in Mills County during 
the last five years, in the spring time (April), but have no exact 
notations’ (Trostler). Sioux — ^‘shot male at Hawarden, in 1890’ 
(Berry).” There is no record of what became of Berry’s specimen. 
Morton E. Peck, now of Salem, Oregon, wrote October 12, 1932, 
saying: “My father, George D. Peck, collected a specimen of Prairie 
Falcon in Blackhawk County, more than fifty years ago. It was 
identified and purchased by someone in the East, but I do not 
know by whom.” The Bond specimen cannot be found. 

Harry Tennant has two specimens of the Prairie Falcon in his 
collection at Arnold’s Park. Both birds were taken at Lake Okoboji, 
one during “duck shooting time” about 1927, the other in the fall of 
1925. An adult, probably a female, was secured in Story County 
during the fall of 1927, by D, J. Bullock. It is mounted and is in 
the Bullock collection at Des Moines. 

Falco peregrinus anoium Bonaparte. Duck Hawk 
A rare migrant. The recently recorded occurrences of this bird 
are, indeed, few in number. Three reports during the past decade 
are from Woodbury, Boone, and Polk counties. This hardly may 
be considered as a true index of its numbers, as the Duck Hawk 
has been reported by Roberts (1932) as nesting in the Lake Superior 
region and along the bluffs of the Mississippi and St. Croix rivers. 
During the migration periods some of these birds must pass across 
Iowa. 

The Duck Hawk was a former breeder in various parts of Iowa. 
The last authentic nesting record was published by B. H. Bailey 
(Proc. Iowa Acad. Sd., X, p[). 93-98). He reported that it nested 
every year until 1898 along the “Palisades” of the Cedar River, Linn 
Cormty. 

Fdco cohmharius cohmbarms linnaeus. Eastern Pigeon Hawk 
An uncommon migrant, very rardy remaining until December and 
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January. Bailey (1918) enumerated but two records of the Pigeon 
Hawk nesting in Iowa, one found near Grinnell by Lynds Jones, 
probably in the ’80’s, and the other found April 27, 1908 by George 
H. Berry in Linn County. On the basis of Iowa specimens recently 
examined, the Eastern and We.stern Pigeon Hawks may be considered 
equally numerous as migrants through Iowa. Two typical examples 
of Falco c. columbarvus are contained in the collection of Coe College. 
Both are males, taken in Linn County, one on September 18, 1903, 
the other October 12, 1930. Two in the University of Iowa Museum 
were taken by Paul Bartsch at Burlington, Des Moines County. 
No. 16437, an adult female, was secured during October, 1895. No. 
16241, an adult male, was taken October 4, 1895. 

Falco colimbarius richardsoni Ridgway. Richardson’s Pigeon Hawk 
A rare straggler. Anderson (1907) listed an accidental specimen 
taken by George H. Peck at LaPorte, Blackhawk County. C. C. 
Nutting reported that a specimen taken by Frank Bond at Storm 
Lake, Buena Vista County, was in the University of Iowa Museum. 
Morton E. Peck wrote that the specimen taken by his father, George 
D. Peck, in Blackhawk County, had been disposed of many years 
ago, to someone in the East. The writer has been unable to find 
the Bond specimen mentioned above. The collection of the Uni- 
versity of Iowa Museum contains an immature female taken December 
18, 1894 at Forest City, Winnebago County, by Rudolph M. Ander- 
son. This specimen is typical of Falco c. richardsota, with the sandy 
colored plumage and the tail crossed by six light and five dark bands. 
It is somewhat larger than the Eastern Pigeon Hawk with a wing 
of 221.0 millimeters and a tail of 131.3 millimeters. 

Falco columbarius bendirct Swann. Western Pigeon Hawk 
Probably an uncommon migrant. Three specimens of this paler 
western variety, recently identified by H. C. Oberholser, are con- 
tained in the collection of the University of Iowa Museum. These 
are: No. 28084, female, taken at Emmetsburg, Palo Alto County, 
September 5, 1921, by David Scott; No. 16242, male, collected by 
Paul Bartsch at Cedar Rapids, Linn County, April 25, 1893; No. 
16438, female, taken at Cedar Rapids, during the ^ring of 1892, 
by Paul Bartsch. With a further examination of Iowa specimens, 
bcndlrei will probably be found equally numerous with columbarius 
as a migrant. This subspecies has not previously been reported from 
Iowa. 
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Falco sparverms sparverius Linnaeus. Eastern Sparrow Hawk 

A conamon migrant, and a fairly common summer residait, breeding 
throughout the state; occasionally found in winter. 

Order Galliformes 
Family Tetmonidae 

Bonasa umbeMus umbeUus (Linnaeus). Eastern Ruffed Grouse 

Rare or absent in most parts of the state. Most numerous in 
Allamakee County, and a few remaining in Howard, Butler, Hardin, 
Guthrie, Van Buren, Iowa, Buchanan (1923), Delaware (1923), Jack- 
son, and Clayton counties. Allert rqwrts this species as tolerably 
commcm in Clayton County. 

The Ruffed Grouse was formerly a common resident in all parts 
of the state with the possible exception of the northwest comer. 
Leopold (Outdoor America, 1932-33) has pointed out that this species 
has disa^eared from 11 counties since 1900, and that over most of 
the state it is nearer extermination than the prairie chicken, and 
furthermore dora not have the advantage of replenishment by mi- 
gration. 

There are numerous Iowa specimens all of which refer to this 
form, the Canada Ruffed Grouse {Bonasa u. togata) not being found 
this far south. 

Tympamchus cupido antericams (Reichenbach) . 

Greater Prairie Chicken 

Greatly reduced in numbers but remnants of breeding flocks are 
yet found in Fayette, Winneshiek, Howard, Mitchdl, Cerro Gordo, 
Franklin, Marshall, Wright, Hancock, Kossuth, Palo Alto, Dickinson, 
Clay, Sac, Crawford, Monona, Woodbury, Plymouth, and Lyon coun- 
ties (Leopold: Outdoor America, 1932-33). The largest of the re- 
maining breeding flocks in the southern part of the state are in Wayne 
County. During the winter months the resident chicken population is 
increased greatly by the influx of migrants from Minnesota and the 
Dakotas. These flocks are noted more or less regtdarly through the 
central and western parts of the state, south, occasionally, to the 
lowa-Missouri line. 

Leopold has stated that since the hunting season was permanmtly 
closed on the Prairie Chicken in 1916, it has disappeared as a breed- 
ing bird from 11 counties. Therefore the preservation of this bird 
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in Iowa is not dependent only upon a cessation of legal shooting but 
unquestionably requires provision of adequate nesting cover. 

There are fifteen mounted specimens in the Shaffer collection, Jef- 
ferson County Library, Fairfield, and numerous specimens in most 
of the other collections. 

Pedioeictes phasianellus cantpesfrit Ridgway. 

Prairie Sharp-taUed Grouse 

A rare winter migrant in the northwest comer of the state. Re- 
corded since 189S as a migrant in Polk, Tama, Bremer, Butler, Franklin 
(in 1931), Webster, Kossuth, and O’Brien counties. A wintering 
flock of 200 was observed rqjeatedly during 1927 in O’Brien County 
by William Schuenke. 

A specimen secured by W. E. Moore at Des Moines, Polk County, 
about 18S0, is in the collection of the American Museum of Natural 
History, New York City. One taken in Sac County is in the Smith 
collection, Odebolt High School. 

Family Perdicidae 

Perdix perdix perdix (Linnaeus). European Partridge 

An introduced species which has become a fairly common resident 
in the northwestern part of the state, is apparently limited in dis- 
tribution to that area which was formerly covered by the Wisconsin 
glaciation. Leopold (Outdoor America, 1932-33) gives a full his- 
tory of this species in Iowa and the following items are taken from 
his report. The first plantings of this species in Iowa were made 
in northwest Blackhawk County by Senator H. W. Grant of Waterloo, 
in 1902, but these disappeared during the hard winter of 1902-3. 
In 1905, small plantings were made in Palo Alto and Carroll coun- 
ties. The Carroll County planting disappeared. The Palo Alto 
planting, made by a Mr. Carter, survived and spread, and cemsti- 
tutes Iowa’s first wild stock. During the period of 1906-10 plantings 
were made in six counties. About 1914 all the northeastern counties 
were systematically covered by standardized plantings of 20 pdrs 
each. At present this European or Hungarian Partridge is foimd in 
the northern part of the state and the southern border of its range 
is through the following covmties: Worth, Cerro Gordo, Hancock, 
Wright, Humboldt, Pocahontas, Buena Vista, Cherokee, Ida, Wood- 
bury, Plymouth, Sioux, and Lyon. There are reports of straggling 
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birds in Webster, Carroll, and Monona counties. An effort will be 
made to establish this species in the southwestern part of the state 
by means of systematic planting in a test area, 

Colinus virginianus virginianus (Linnaeus) . Eastern Bob-white 
A resident throughout the state, most numerous in the southern 
half, not common in the northwest and north-central portions, common 
in oiJy a few places in the northeast corner. This species was 
formerly abundant, but overshooting, together with severe winters, 
and a shortage of cover due to intensive farming, have been re- 
sponsible for reducing their numbers. Since 1916 the Bob-white 
has been protected by a permanent closed season. Even this benefit 
has not enabled it to increase to its former numbers. Undoubtedly 
the introduction of the Pheasant and European Partridge has had 
some effect on the natural increase of the quail in the northwest. 

Family Phasianidae 

Phasiams coichicus torquatus Gmelin. Ring-necked Pheasant 
This introduced species is a common resident in the northern part 
of the state. “The present Iowa Pheasant boundary is identical with 
the glacial boundary from Winneshiek Coimty southeast to Delaware. 
Then comes a gap where there is no clear pheasant line, but in Tama 
it again becomes dear and parallels the glacial line westward across 
the central counties to Carroll. Here the pheasant line departs sharp- 
ly southwest to the Missouri River.” (Leopold, Outdoor America, 
1932-33). Projected plantings may alter this range considerably. 

Family Meleagrididae 

Mdeagris gdlopavo silvestris Vieillot. Eastern Turkey 
Extinct since 1910 in Iowa. Leopold (Outdoor America, 1932-33) 
has summarized the former status of this species and these notes 
are taken from his report. It was last found in Clayton County, 
northeastern Iowa, about 1853 or ’54. They were reported as plenti- 
ful in Cherokee County, northwestern Iowa, in 1860 and one was 
killed in that county by George Rosch of Marcus, in April, 1897. 
Turkeys were reported as very common in Ida County during the 
decade 1860 to 1870, In southern Iowa there are numerous reports 
until about 1900. The last individuals were noted in Appanoose 
County in 1902, Davis County in 1905, and three in Lucas County, 
1910. 
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Pierce (1930) recorded an account of their former abundance in 
Buchanan, with flocks of as many as a hundred. Spurrell (1917) 
stated that three were killed at Grant City, Sac County, in 1854. 
Evidently the turkey was formerly found in all of the wooded areas 
of the state, ranging as far north as Clayton County along the Mis- 
sissippi River, and in the northwest to Woodbury and Cherokee coun- 
ties. Fenton (1923-24) recorded a note relative to the capture 
of a tuikey south of Charles City, in 1898. Certainly there may 
be some question as to the probability of one being taken at such 
a late date in the north-central part of the state. The specimen was 
lacking. 

Two existing specimens are known to have been taken in the state. 
A juvenal female, taken during November, 1886 by W. O. Crosby, is 
mounted in the University of Iowa Museum. No more specific lo- 
cality than Iowa is recorded. A male gobbler, probably killed by 
J. M. Shaffer, in Jefferson County, is in the collection of birds in the 
Jefferson County Library, Fairfield. 

Introduced stock has been recently planted in several areas in the 
state. 

Order Gruiformes 
Family Gruidae 

Griis americam (Linnaeus). Whooping Crane 

Extinct in Iowa. Anderson (1907) regarded this species as only 
a rare migrant in Iowa by 1900 stating, however, that it was formerly 
a well-known and fairly common summer resident in the state, breed- 
ing in the large marshes which were at that time characteristic of 
northern Iowa. 

Numerous accounts relative to the breeding of the Whooping Crane 
in northern Iowa are contained in the writings of the early naturalists. 
The last pair known to have bred in the state was found by R. M. 
Anderson in Hancock County, May 26, 1894 (Oologist, IX, 8, 1894). 

The writer has been able to find but few records of this crane 
in Iowa since 1900. Spurrell (1917) stated that his last record of 
this species in Sac County was March 24, 1904. Gabridson (1917) 
recorded that on April 9, 1911, he saw five birds near Webb, Clay 
County, which were undoubtedly this species. They were standing 
near the edge of a small pond and he was able to approach vrithin 
300 yards and examine them through glasses. 

As in the case of all the extinct or nearly extinct species in Iowa, 
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so few spedmens were preserved that it seems advisable to miumerate 
all of them. A number are to be found laddng any data, but 
the following are bdicved to be authentic records. One in the col- 
lection at Coe College, No. 492, was taken at Cedar Rapids, Linn 
County, by a Mr. Sinclair in 1880. Three specimens, one a downy 
young, were taken in Winnebago County, and are now in the Phila- 
delphia Academy of Natural Sciences. There are three Whooping 
Cranes in the Shaffer collection at Fairfield. J. Wilbur Dole wrote 
that one was presented to the museum by Mrs. Mary McElhinny. 
The other two were contained in the Shaffer collection and) were prob- 
ably tak«i in Jefferson County. The dates on the spedmais are 
1870, 1873, and 1880. A specimen, now in the possession of Frank 
E. Ellis of Maquoketa was for many years in the school museum 
at Bellevue, and is bdieved to have been taken in Jackson Coimty. 
Sevoi Iowa spedmens were secured by D. H. Talbot and his col- 
lectors. Of these four specimens, all from Holly Springs, Wood- 
bury County, remain in the collection of the University of Iowa 
Museum. They are: No. S39S, female, April, 1887; No. 5399, fe- 
male, April 8, 1887; No. 5400, sex not recorded, April 8, 1887; No. 
5403, sex not recorded, 1887. The data of the other three, as taken 
from the catalogue, are: No. 5392, male, Humboldt, Humboldt Coun- 
ty; No. 5397, female. Holly Springs, April 8, 1887; No. 5398, male. 
Wolf Creek Slough, Woodbury County, April 13, 1884. 

Grus canadensis canadensis (Linnaeus). Little Brown Q:ane 

The status of this ^pedes at the present time is undetermined. 
Due to the fact that the plumage is exactly the same as in the 
Sandhill Crane, the difference between the two bdng a matter of 
size, it is out of the question to distinguish between them in the fidd. 
The notion has been rather prevaloit that as a migrant the Sand- 
hill Crane was by far the more numerous of the two through the 
Misdssippi and Missouri River valleys. Therefore all field obser- 
vations are generally recorded as of the larger form, Grus c. tabida. 

A recoit study (Wilson Bull., XLV, pp, 13-15) by the writer, 
of twoity-dght spedmens of Grus canadensis from Iowa and Nebraska, 
contained in the collection of the University of Iowa Museum, showed 
that twenty-two of these birds are referable to canadensis and the 
other ax to tabida. AH the spedmens were secured by D. H. Talbot 
and his collectors betweai 1884 and ’87. The fourteen Iowa ^ed- 
mens of the Little Brown Crane are from Holly Springs and Sloan, 
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Woodbury County, and Whiting, Monona County. There are no 
recent reports or additional specimens known to the writer. The 
Little Brown Crane is not known to breed in Iowa, its breeding 
grounds being in northern Canada and Alaska. 

Grm canadensis tabida (Peters). Sandhill Crane 
A rare migrant at the present time. In 1907 Anderson stated: “It 
formerly nested quite commonly in the marshes of northern Iowa, 
where a few pairs still breed, and it is still fairly common on the 
prairies as a migrant, though much less abundant than before. Fifteen 
years ago flocks of hundreds, or even thousands, were frequently seen 
trooping over cornfields and plowed ground in the early ^ing in 
Winnebago and Hancock counties.” Gabrielson (1907) considered 
this species as a fairly common migrant in Clay and O’Bri^ counties 
about 1910, when flocks of from forty to fifty were often seen stand- 
ing about in (he cornfields or drifting along in great spirals far 
overhead. 

There are several recent observations recorded for the Sandhill 
Crane Gabrielson (1918) noted a flock of thirty-five seen April 1, 
1913 in Marshall County. Spurrell (1917) had eight spring mi- 
gration dates in the twelve years from 1904 to 1915. Stephens 
(1920) recorded that one was shot September 15, 1918, near the 
“High Bridge” over the Missouri River, within the city limits of 
Sioux City. It was too badly damaged for mounting. DuMont 
(1931) recorded single birds seen in Polk County, April 16, 1928 
and during April, 1929. A small flock was seen along the Missouri 
River in 1931 by William Schuenke. There are a number of Iowa 
specimens. 

Family Rollidoe 

Rallus elegans elegans Audubon. King Rail 
An uncommon migrant, and a somewhat rare summer residrmt, 
breeding in favorable localities. The King Rail has become greatly 
reduced as a breeder in Iowa during the past two decades, due to 
the extensive draining and drying up of many marshy areas within 
the state. This species is unreported by some observers and con- 
sidered as quite rare by others. However, Spuirril (1917) recorded 
it as a common breeder in Sac County. 

RaUus Imicola Imkola Vieillot. Virginia Rail 
An uncommon migrant and a decidedly uncommon or rare summer 
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resident. Whether this species is actually less numerous than the 
King Rail as a breeder in Iowa has not been determined. The 
reports on rails of all sorts, both as migrants and breeders, are so 
few that it is impossible to determine whether all these birds are 
becoming scarce in Iowa due to the disappearance of the marshes 
or to a lack of interest in the study of this group. 

Porzana caroUna (Linnaeus). Sora 
A common migrant, and a fairly common summer resident, breed- 
ing throughout the state, but most numerous in the northern half. 

Cotumicops noveboracensis (Gmdin). Ydlow Rail 
A fairly rare migrant, found occasionally in summer. Anderson 
(1907) listed the following records: one taken in Blackhawk County; 
one noted in Dickinson County in the fall of 1895; a specimen, No. 
8948, female, taken May 27, 1892, in Johnson County, was formerly 
in the University of Iowa Museum; rare spring migrant in irregular 
numbers in Lee County; one shot S^tember 9, 1898, in Scott County; 
a male and female, now in the University of Iowa Museum, were 
secured by Paul Bartsch S^tember 9, 1898 across the river from 
Burlington, in Henderson County, Illinois. Widmann (1907) stated 
that £. S. Currier regarded them as irregular trandents at Keokuk. 
W. E. Praeger found them common April 22, 1888 and April 21, 1889 
at Sand Ridge, Clark County, Missouri. 

There are several recait records of the Yellow Rail. Two speci- 
mens in the Bullock collection, Des Moines, were taken by D. J. 
Bullock during September, 1928 in Story County. Two mounted 
specimens now in the University of Iowa Museum, were taken at 
Homestead, Iowa County, by L. W. Dean. Both are males collected 
April 23, 1922 and April 22, 1923. A female in the museum was 
caught inside the Armory at the University of Iowa, Iowa City, May 
18, 1933. One in the collection at Coe College was tak^ by W. F. 
Kubichek in Johnson County. One in the museum of Iowa Wesleyan 
College, Mt. Pleasant, was secured April IS, 1886 at Burlington, Des 
Moines County. Pierce (1930) stated that one was flushed from 
the marsh grass at Independence mill-pohd by Vance Allyn on May 
16, 1926. An aflult specimen labeled “Black Rail” is in the col- 
lection at Iowa State Teachers College, Cedar Falls. DuMont (1931) 
records one seen at Des Moines, May 4, 1925, by Arthur T. Watson. 
In a letter to the U. S. Biolo^cal Survey, August IS, 1922, W. J. 
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Kubichek reported taking three specimens in Monroe Township, 
Johnson County. 

The only evidence that the Yellow Rail ever nested in Iowa is 
furnished by John Krider (1869) who stated: “It breeds in Iowa, 
where I found its nest with eight eggs.” 

Credscus jamakensis stoddardi Coale. Black Rail 

Very rare. Anderson (1907) recorded several occurrences of this 
species in Iowa as follows: “Coimty records: Blackhawk — ^“rare mi- 
grant; one specimen mounted’ (Walters). Des Moines — ‘Burlington, 
Iowa, 1892 — specimen in flesh examined by me’ (Nutting, Proc. Iowa 
Acad. Sci., 1892, 41). Lee — ^“very rare — ^Keokuk district’ (Praeger). 
Linn — ^‘a set of eggs was found by myself in 1899, too far incubated 
to save’ (Berry). Van Buren— ‘some 17 or 18 years ago a farmer 
caught one with his hands while plowing in a swamp and brought it 
to me. This is the only time I have known it to occur here — ^Hills- 
boro’ (W. G. Savage). Webster — ^‘rare; July 11, 1899, killed a 
small rail of some sort new to me, along the edge of the slough in 
Black’s field just east of the rendering works (Fort Dodge), It is 
inches in length; dark slate on head and breast, back dark brown 
tinging to a reddish at back of neck’ (Somes).” The specimen 
mounted by Walters has been examined by the writer and found to 
be an adult Yellow Rail. There is no evidence that the specimen 
esamined by Nutting was preserved. Widmann (1907) recorded that 
one was seen at Iowa City, Johnson County, October 11, 188S. 

There are but two recent observations, both by E. D. Nauman 
of Sigourney. He records (Wilson BuU., XXXIV, pp. 217-19) one 
seen May S, 1914 as it flew from the marsh grass within four or 
five feet of him. Nauman said in a letter that this bird was 
distinctly a rail, black, and too small for any other species. At that 
time of year it could hardly have been the young of any other 
species of rail. Another was seen by him at Sigourney, October 1, 
1925. The writer has been unable to find an Iowa specimen. 

The only basis for considering the Black Rail as a breeding bird 
in Iowa is the statement by George H. Berry that he took a set 
of eggs in Linn County in 1899. Some question has arisen recently 
in regard to the veracity of several of Berry’s records. Therefore 
it seems advisable, as the eggs were neither preserved nor examined 
by a trained ornithologist, to remove this species from the list of 
Iowa breeding birds. 
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GiUlinula chloropus cachirmans Bangs. Florida Gallinule 
An uncommon migrant, and a somewhat rare summer resident, 
breeding sparin^y throughout the state, most numerous in the north- 
west part. 

Fidica anterkana amerkana Gmelin. American Coot 
A very common migrant along the larger rivers of the state and 
mmmnn through the interior. The “Mud Hen” is an uncommon 
giiTniTipr re^dent and breeder in the southern and eastern portions 
of the state and a numerous breeding bird in the northwest. 

Order Chabadrufoumes 
Family Charadriidae 

Charadrius mdodus Ord. Piping Plover 
A rare migrant and a casual summer resident. The records of 
this species as listed by Anderscm (1907) were divided between the 
two subspedes MgiaLHis meloda [mdodus\ and m. circumcincta. 
The latter is not now accepted as a valid race. This bird was 
formerly more numerous as a migrant, but at the present time is 
reported only from the Sioux City region. Roberts (1932) records 
two recent occurrences in southwestern Minnesota and three obser- 
vations in the southeastern part. William Youngworth found this 
spedes breeding three miles west of Sioux City in South Dakota, 
during 1932. The evidence of its former breeding in the state is 
negligible. Cooke (1888) stated that it was reported as breeding 
at GrinneU. 

The only Iowa spedmen is a male in the University of Iowa 
Museum, taken at Burlington, Des Moines County, August 27, 1893, 
by Paul Bartsch. Another specimen in the same collection, a juvenal 
male, was taken by Bartsch, August 21, 1892 at Burlington, but 
nearer the Illinois than the Iowa side. 

Charadmis semipalmatm Bonaparte. Semipalmated Plover 
A fairly common migrant, at times appearing in numbers. The 
abundance of this species depends very largely upon the presence 
of mud-flats and in localities where these are lacking the bird is 
but rarely found. When the water level drops, the pondb and 
slou^ in the state are so' quickly overgrown by vegetation that 
few feeding or resting areas are avmlable eic^t along the larger 
rivas. 
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The Semipalmated or “Ring-necked” Plover does not breed in 
Iowa. There are a number of specimens. 

Oxyechvs vodjcnis vocijcnis (Lmnaeus). Killdeer 
A very common migrant, and common summer resident, breeding 
throughout the state. 

Pluvialis dominica dominka (Muller) . American Golden Plover 
Spring and fall migrant. This species was reported by Trippe 
(1872) as abundant in the spring and fall in Decatur and Mahaska 
counties about 1870. After 1910 it was greatly reduced in num- 
bers and was of rare occurrence in the state. Recently it appears 
to have increased somewhat, and, while still reported as rare in a 
number of localities, it may be considered as an uncommon migrant, 
most frequently beard flying over, or stopping occa.sionally on burnt- 
tver ground or tracts of original prairie sod. There are no records of 
breeding. 

Sqmtarola sqmtarola (Linnaeus). Black-bellied Plover 
Somewhat rare migrant. This species appears to be increasing 
in numbers and has recently been reported from the following coun- 
ties; Clayton (Allert) ; Chickasaw (Spiker) ; Buchanan (Pierce, Harry 
Sanderson); Johnson (specimen, Kubichek; specimen, Tracy Jones; 
W. C. Thietje; Roberts) ; Polk (John E. Stewart) ; Boone (Rosene) ; 
Palo Alto (specimen, Iowa Fish and Game Commission) ; Woodbury 
(Youngworth, A. J. Anderson). There are several other Iowa speci- 
mens. 

Armaria inter pres morinclla (Linnaeus). Ruddy Turnstone 
A rare migrant. Anderson (1907) listed records of this species 
from Winnebago, Des Moines, Linn, and Mills counties, and be 
mentioned two specimens taken by Paul Bartsch at Biurlington, Des 
Moines County, May 21, 1892. These specimens, both males, are 
in the University of Iowa Museum. It was reported as a rare mi- 
grant in Woodbury County (Bennett, 1931); one was seen in Polk 
County, June S, 1926, by Arthur T. Watson (DuMont, 1931); and 
Harlan reported two seen in the same locality during the fall of 
1932. The writer observed a single bird at Little Wall Lake, Ham- 
ilton County, June 11, 1928. A flock of fifteen was seen by Roberts 
at Spirit Lake, Dickinson County, during the spring of 1929. Single 
Individuals were seen by Roberts in the same locality on three dif- 
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ferent ocaisions but no dales were recorded. Besides the two speci- 
mens mentioned above there are two others from Burlington, now 
in the Museum of Iowa Wesleyan College, Ml. Pleasant. 

Family Scolopacidae 

PMlohela minor (Gmelin). American Woodcock 
A decidedly uncommon migrant and a rare summer resident in 
the eastern half of the state; recently reported as breeding in Story, 
Boone, Washington, Blackhawk, Clayton, and Allamakee counties. 

The earlier writers recorded this species as common in all of the 
wooded localities, but by 1900 it was considerably reduced in num- 
bers. Anderson (1907) stated that all observers who reported the 
Woodcock considered it a rare summer resident in Iowa. The writer 
has been unable to find any recent records of this species from the 
western third of the state. 

CapeUa ddicata (Ord.). Wilson’s Snipe 
A common migrant, frequently arriving in March and remaining 
in suitable localities for several weeks. In the fall the “Jack Snipe” 
may occasionally linger until late in November. Noted in Polk 
County December 26, 1930, December 26, 1932, and February 8, 
1931. Anderson (1907) recorded it as breeding in Winnebago and 
Kossuth counties. Reported recently as breeding in Story County 
(Hendrickson). DuMont (1931) recorded that a nest with four 
eggs was found May IS, 1927, at Des Moines, Polk County, by 
Arthur T. Watson. A single bird was flushed from the same field 
June 3, 1929, by Watson and the writer. 

Numenius amerkanus americanus Bechstein. Long-billed Curlew 
Very rare migrant. Formerly a common summer resident, breed- 
ing in the northern part of the state. However, there are no nesting 
records since 1890, or a little earlier. The observations during the 
past twaity-five years are very few. The following notes from the 
Sioux City region were contained in a letter from T. C. Stq>hens, 
January 30, 1933: “A. J. Anderson, taxidermist, told me of seeing 
two of these curlews alight on a sandbar in the Missouri River 
about oppoate Crystal Lake on October 25, 1914. He said that the 
two birds had bills of different lengths, whicii he attributed to age. 
He was quite positive of his identification. On May 14, 1921, Ander- 
son told me of seeing a Long-billed Curlew (on this date) at a 
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slough between Sdix and Sergeant Bluff.” Fenton (1923-24) said 
that he saw two birds in Floyd County, April 14, 1918, that were 
without doubt of this species. One was seen by Walter Rosene and 
Robert Walker of Ogden, Boone County, on May IS, 1932, in a 
marshy pasture four miles north of Ogden. Rosene, well acquainted 
with this bird on its breeding ground in western Nebraska, recog- 
nized the call immediately and observed it for several minutes which 
allowed a study of head markings and a comparison of size. 

Few Iowa specimens with data are preserved. A female. No. 
10662, in the University of Iowa Museum, was taken at Wolf Creek 
Slough, Woodbury County, April 8, 1884 by D. H. Talbot. The 
exposed culmen measures 198.1 mms. One in the Shaffer collection 
was taken in Jefferson County by C. S. McElhinny, but no date 
was recorded. The great length of the bill would indicate that it 
was a female. One in the Odebolt High School was collected by 
H. B. Smith in Sac County. The exposed culmen measures 200.6 
mms. One in the Philadelphia Academy of Natural Sciences was 
taken in Dickinson County, June 10, 1881, by W. L. Abbott. No. 
lOlSl, in the Davenport Public Museum, was taken by S. C. Bowman 
in Iowa. 

Phaeopus hudsonicus (Latham). Hudsonian Curlew 

A casual visitor. Anderson (1907) states: “I have a female 
specimen of the Hudsonian Curlew in my private collection, shot 
on the prairie west of Crystal Lake, Hancock County, May 2S, 189S. 
The bird was alone and very wary and much careful stalking was 
necessary in order to secure it.” In a letter from Anderson he says: 
“There was no mistake about the identity, as the bird had the light 
median crown stripe. I kept the specimen for some time, but my 
recollection is that the dermestes ate away most of the membrane 
from the bill and part of the head feathers around base of bill, 
and probably the skin was discarded later.” This is the only Iowa 
record. 


Phaeopus borealis (Forster). Eskimo Curlew 
Extinct in Iowa. It had been greatly reduced in numbers before 
1907, when Anderson wrote of it as follows: “The Eskimo Curlew 
is also a rare migrant in Iowa. It was listed by Allen (White’s Geol. 
of Iowa, ii, 1870, 426), and John Krider says: ‘I found it in Iowa in 
May, migrating westward’ (Forty Years’ Notes, 1879, 68). 
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“County records: Des Moines — ^Mus. No. 16803, taken at Bur- 
lington, April S, 1893, by Paul Bartsch. Jackson— rare transient’ 
(Giddings). Johnson— specimens in University museum taken by 
Frank Bond (Nutting, Proc. Iowa Acad. Sci., 1892). Van Buren — 
‘spring migrant, very rare’ (W. G. Savage).” The specimen taken by 
Bartsch is now mounted in the University of Iowa Museum, but those 
fakftn by Bond cannot be found. There appear to be no Iowa records of 
the EsTrimn Curlew after 1893. The writer recorded (1931) that a 
pair was shot by C. H. Schroeder at Des Moines, Polk County, about 
1893. These specimens were presented to the Iowa State Historical 
Society, but cannot now be found. Besides the Bartsch bird the 
only oilier Iowa specimen is a female. No. 10158, in the Davenport 
Public Museum. It was collected by S. G. Bowman, April 20, 1874, 
in “Northern Iowa.” 

Bartramia longicauda (Bechstein). Upland Plover 
An uncommon migrant and summer resident, somewhat localized; 
greatly reduced in numbers. It is reported as breeding in the fol- 
lowing coimties: Clayton, uncommon (Allert); Chickasaw, common 
(Spiker); Buchanan, fairly common (Pierce, 1930); Story, one pair 
found about every two square miles near Ames (Hendrickson) ; Polk, 
rare (DuMont, 1931); Boone, only a few found (Rosene); Dickinson, 
rare (Roberts). It was recorded as a migrant in Woodbury Coimty, 
uncommon (Bennett, 1931), and as rare (Youngworth) . Spurrdl 
(1917) stated that it was a tolerably common spring and fall mi- 
grant in Sac County. Gabrielson (1918) classed it an uncommon 
fall migrant and mentioned that several years before, they had bred 
in considerable numbers in northwestern Iowa. 

Actitis macularia (Linnaeus) . Spotted Sandpiper 

A common migrant and a fairly numerous summer resident, breed* 
iitg throughout the state. 

Tringa solitaria solitaria Wilson. Eastern Solitary Sandpiper 

A fairly common migrant along all of the rivers and streams in 
the state. Anderson (1907) stated that it was found occasionally 
in summer; he called attention, however, to the difficulty of finding 
its nest, and mentioned that none had been recorded as found in 
Iowa. There are no recent reports of probable breeding. 
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Catoptropho)us semipalmatus inornatus (Brewster). Western Willet 
A fairly rare migrant. Unreporled by several observers in the 
state, and classed as rare by all in the eastern half of Iowa. Bennett 
fl931) recorded it as an uncommon migrant in the Sioux City re- 
gion, and as formerly nesting. In listing the records of the Willet 
in Iowa, Anderson (1907) included both Symphemia semipalinata 
\semipalmaUis\ and 5. s. inornata. The records of the former were, 
in no case, based on specimens; this may be attributed to the fact 
that the subspecies inornatus had not been recognized when the earlier 
lecords were published. Three specimens in the University of Iowa 
Museum, from Des Moines, Johnson, and Marshall counties, all 
are referable to inormtus. Breeding records were listed by Anderson 
from Jasper and Sioux counties. There are no recent reports of 
breeding. 

Totams melanoleucus (Gmelin). Greater Yellow-legs 
A fairly common spring and fall migrant, fluctuating somewhat in 
numbers, and seldom as numerous as Totanus flavipes. Reported by 
a few observers as rare, or seen irregularly. There are no breeding 
records. 


Totams flavipes (Gmelin). Lesser Yellow-legs 
A common spring and fall migrant in all parts of Iowa. It is not 
known to breed in the state. 

Pisobia mclanotos (Viefllot). Pectoral Sandpiper 
A common spring and fall migrant. Its distribution in the state 
is widespread, due primarily to its habits of feeding in the grassy 
meadows as well as on the mud flats along the streams and lakes. 
There are no breeding records. 

Pisobia fuscicollis (Vieillot). White-rumped Sandpiper 
A fairly conunon naigrant in the spring and fall. Recorded by 
Anderson (1907) as the Bonaparte Sandpiper. So very little atten- 
tion is paid to the shore birds by the majority of bird students, that 
it is not surprising that so few reports of this bird and the Baird’s Sand- 
piper were reedved. During the last half of May in central Iowa the 
flocks of sandpipers consist, in about equal numbers, of White-runted, 
Baird’s, and Senaipalmated. The bulk of the Pectoral and Least 
Sandpipers, as well as both of the Ydlow-legs, have moved north- 
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ward by that time, and the Ring-necked Plover is the only other 
shore bird found in any numbers in these mixed flocks. There are 
a few Iowa specimens. 

Pisobia bairdi (Coues). Baird’s Sandpiper 
A fairly common spring migrant, less numerous in the fall. It is 
about equal in numbers with Pisobia juscicollis, with which it is 
associated during late spring migration. There is but one fall record 
of it in Polk Coimty (DuMont, 1931), but Gabrielson (1918) re- 
corded this bird as tolerably common from August IS to September 
7. 1914. Unreported by several observers in the state, and a few 
reported it as rare. There are several Iowa specimens. 

Pisobia niinutilla (Vieillot). Least Sandpiper 
A common spring and fall migrant. A report of a set of eggs 
taken by Joseph Brown of Norway, Benton County, recorded by 
Anderson (1907) unquestionably is a mistake. Admission is made 
by Brown’s daughter that the notebook which contained data to 
her father’s egg collection was lost. 

Pelidna alpina sakhalim (Vieillot). Red-backed Sandpiper 
An irregular spring and late fall migrant; occasionally appearing 
In some numbers. Allert classed it as an uncommon migrant in 
Clayton County; Roberts reported it as rare in Johnson County; 
Kubichek took three specimens at Swan Lake, Johnson County, 
May 21, 1931; Nauman considered it very rare in Keokuk Coimty; 
DuMont (1931) listed three Polk County records and stated that 
J. R. Harlan collected two specimens from a flock of more than 
a hundred birds; Gabrielson (1918) recorded four seen October 6, 
1913, and sixty October 10, 1913, when five were collected; Rosene 
said it was accidental in Boone County; Spurrell (1917) recorded 
it as rare in Sac County; and Youngworth reported it as rare in 
Woodbury County. 

Umnodromus griseus griseus (Gmdin). Eastern Dowitcher 
A rare migrant. In this study si^t records have been entirely 
disregarded. Cartain specimens collected in Iowa have bills meas- 
uring less than 68.0 mm. in the females, and less tbnn 60.0 Tnm in 
the males. There are certain minor color differences betwe^ these 
^edmois and those of scolofacetts. These differences are inconstant 
and aj^ear to be the result of wear. 
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The breeding bird of Alberta and Manitoba, supposedly interme- 
diate in size between grheus and scolopaceus has been described as 
new by William Rowan (Auk, XLIX, pp. 14-3S) and named L. g. 
hendersoni. If this so-called Inland Dowitcher is given a place in 
the next A. O. U. Check-List these short-billed Iowa specimais may 
be assigned to it instead of to griseus. 

However, Pierce Brodkorb, of the University of Illinois, has re- 
cently examined two specimens which the writer considered referable 
to hendersoni. He wrote that these two juvenal birds were clearly 
g;riseus. Both are in the University of Iowa Museum. No. 16290, 
a female, was collected by Paul Bartsch at Burlington, Des Moines 
County, August 16, 1893. The culmen measures 62.4; wing 150.0; 
and tarsus, 38.2. No. 28662, is probably a female, and was col- 
lected by Ira N. Gabrielson at Marshalltown, Marshall County, 
August 10, 1914. The culmen measures 60.9; wing, 146.0; and 
tarsus, 35.4. Additional specimens are needed. 

Lmnodromus griseus scolopaceus (Say). Long-billed Dowitcher 
A fairly rare migrant in all parts of the state. It was reported 
as an uncommon migrant in Woodbury County (Bennett) and in 
Polk County (DuMont). This bird was originally described by 
Thomas Say as limosa scolopacea, from several specimens collected 
near Boyer Creek, Pottawattamie County, Iowa. 

There are several specimens in which the bill of the female ex- 
ceeds 68.0 mm., and that of the male, exceeds 60.0 mm. 

Micropalama kimantopus (Bonaparte). Stilt Sandpiper 
Fairly rare migrant. Anderson (1907) listed this bird from Floyd, 
Allamakee, Des Moines, Winneshiek, Mills, and Pottawattamie coun- 
ties. All but the last two reports were based on collected ^ecimaxs. 
At present an uncommon migrant in the Sioux City region (Bennett, 
1931, and Youngworth). Tinker (1914) recorded that two adult 
males were taken by Ruthven and Peet at a small pond near 
Virgin Lake, Palo Alto County, August 15, 1907. An adult female 
was secured by the same collectors in Clay Coimty, August 27, 1907. 
Logan J. Bennett wrote that he observed five of these birds and col- 
lected one on Green Slou^, Clay County, May 16, 1933; he saw 
another on Virgin l^e. May 26, 1933. Spurrell (1917) recorded 
it as a rare migrant in Sac Coimty. Rosene r^orted it rare in 
Boone County. DuMont (1931) recorded three Polk County ob- 
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servations, and one bird was seen there by Rosene, May 14, 1932. 
Roberts rq>orts it as rare in Johnson County. Only two Iowa speci- 
ments have been examined. A male, No. 16S0S, in the University 
of Iowa Museum, was secured at Burlington, Des Moines County, 
by Paul Bartsch on September 28, 1889. A female. No. 2261, Coe 
College Museum, was taken at Swan Lake, Johnson County, by W. 
F. Kubichek, May 21, 1931. 

Ereunetes pusUlus (Linnaeus). Semipalmated Sandpiper 
A fairly common ^ring and fall migrant, reported as common in 
several localities and as a rare migrant in Keokuk County (Nauman), 
and Chickasaw County (Spiker). 

Ereunetes maurii Cabanis. Western Sandpiper 
The present status is undetermined. The only Iowa record is of 
two males and a female, collected by Paul Bartsch at Burlington, 
Des Moines County, October IS, 1895. These specimens are in the 
University of Iowa Museum. This species has been reported as a 
migrant at Lincoln, Nebraska, during September and October. In 
eastern South Dakota it has been collected in April. Gault (Check- 
List, Birds of Illinois) records this species as an uncommon migrant. 
No doubt a little more collecting of small shore birds would reveal 
this bird to be a regular migrant through Iowa between the breeding 
grounds in Alaska and the eastern part of its wintering area along 
the Atlantic coast from the Carolinas southward. 

Tryngites subruficoUis (Vieillot). Buff-breasted Sandpiper 
A rare spring and fall migrant. DuMont (1931) recorded four 
observations in Polk County as follows: “April 30, 1927 (Watson 
and Nelson) ; May 5, 1927 . . . (Watson) ; May 20, 1923 and May 
14, 1924 (Nelson).” Nauman reported it as rare in Keokuk County. 
Bennett (1931) recorded it as rare in the Sioux City region; speci- 
mens taken by D. H. Talbot, August 2, 1884. These specimens, two 
males, are in the University of Iowa Museum. A third specimen, 
without data, was probably taken at the same time. Fenton (1923- 
24) says: “I have one spedmoa, secured near Charles City on Sep- 
tember 9, 1915. The specimen was identified by Dr. B. H. Bailey.” 
Fenton wrote that he believed that the spedmen had since been dis- 
carded. 

nntosa fedoa (Liimaeus). Marbled Godwit 
A very rare migrant. Anderson (1907) stated that it was formerly 
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a fairly common migrant, and nesting records were listed for Pot- 
tawattamie, Kossuth, Cerro Gordo, Sioux, and Winnebago counties. 
However, there are no breeding reports after 1890. Spurrell (1917) 
said that it was reported by Lee as formerly common in Sac County 
and that nests with eggs liad been reported. A specimen taken by 
H. B. Smith in Sac County is in the Odebolt High School. Bennett 
(1931) recorded it as an uncommon migrant in the Sioux City region. 
Roberts observed one May 12, 1927 at Spirit Lake, Dickinson Covmty. 
Reported seen at Carter Lake, Pottawattamie County, April, 1928 
(Letter of Information, Nebr. Orni. Union). There are seven speci- 
mens in the Philadelphia Academy of Natural Sciences, taken by 
W. L. Abbott. Five were taken in Palo Alto County during June, 
1881, and two in Dickinson County, June 12, 1881. One in the 
Coe College Museum was secured at Eagle Lake, near Britt, Hancock 
County by James Ward, May 6, 1913. No. 101S4 in the Daveaport 
Public Museum, was collected by Wm. L. Allen in Scott County. 

Limosa haemastica (Linnaeus). Hudsonian Godwit 
A rare migrant. Anderson (1907) considered this even rarer than 
IJmosa fedoa. He listed records from Blackhawk, Monona, Webster, 
and Woodbury counties, all based on specimens. At present it is 
considered an uncommon migrant in the Sioux City region (Bennett, 
1931), and as rare in the same locality (Youngworth) . Logan J. 
Bennett wrote that during 1933 he obsawed one on Trumbull Lake, 
May 7; one on Mud Lake, May 17; and one on Green Slough, May 
21, all three localities in Clay County. Rosene reports it as rare 
in Boone County. Single birds were seen May 17, 1921 and May 15, 
1932. A specimen taken by H. B. Smith in Sac County is in the 
Odebolt High School. Three birds were seen by Harlan during the 
spring of 1929, in north Des Moines, Polk Coimty, and one was 
collected May 3, 1931, in the same locality. It is in the State His- 
torical Museum, Des Moines. Two were seen at Swan Lake, John- 
son County, by Roberts two different times during May, 1931. A 
female, now in the Coe College Museum, was collected at Swan 
I^ake, by Eubichek, May 23, 1931. Two in the Museum of Iowa 
Wesleyan College, Mt. Pleasant, were taken at Burlington, Des 
Moines County, May 2, 1887. No'. 10149, in the Davenport Public 
Museum was collected by W. C. Putnam in Hardin County. A 
female. No. 17093, in the Univeraty of Iowa Museum was secured 
by J. F. Baker at Sioux City. There are no breeding records. 
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Crocethia dba (Pallas). Sanderling 

A rare migrant. The county records given by Anderson (1907) 
would indicate that it was formerly an irregular migrant along the 
Mississippi and Missouri Rivers. Recently reported as a rare mi- 
grant at Sioux City (Youngworth) . DuMont recorded (Wilson Bull., 
XLIV, p. 173) a single bird at Long Pond, Dallas County, June 6, 
1928. Reported as a rare migrant in Johnson County (Roberts). 
Two ^ecimens in the museum of Iowa State Teachers College were 
collected at Cedar Falls, Blackhawk County, October 6, 1908. Two 
males, now in the Coe College Museum, were secured at Swan Lake, 
Johnson County, by Kubichek, May 21, 1931. A female. No. 16339, 
in the University of Iowa Museum, was collected at Burlington, Des 
Moines Coimty, October IS, 1895. 

Family Recurvirostridoe 
Recurwrostra americana Gmelin. Avocet 

A rare migrant. Anderson (1907) cited the record of Thomas 
Say, who observed it at Engineer Cantonment, February 20, 1820. 
Occurrences were reported from the following counties: Sioux, Wood- 
bury, Dickinson, Pottawattamie, Mills, Johnson, and Lee. A sin^e 
breeding record is given for Sioux County: “June 2, 1900, I col- 
lected a set of four eggs of the American Avocet but was unable 
to blow them as they were too far advanced. I saw two or three 
pairs of the birds; locality, prairie, about three miles east of Ha- 
warden (Berry).” Spurrell (1917) states that Henry Colburn of 
Sac City killed twenty Avocets along the Cedar Creek in 1894. In 
the fall of 1914 Spurrell saw two birds along the inlet of Wall Lake 
which probably were this species. Bennett (1931) records: “For- 
merly common (Thos. Say), formerly nesting (Berry, at Hawarden, 
1900), now rare migrant.” DuMont (1931) states that two birds were 
seen at Des Moines, Polk Coimty, by A. T. Watson, May 27, 1927. 
-A flock of six was seen in the same locality by Winifred Gilbert 
during the spring of 1925. An immature specimen, taken in Cedar 
County, September 17, 1910, is in the Coe College Museum. Three 
specimens are in the University of Iowa Museum. No. 18535, a 
female, was taken by H. C. Fairchild, near Iowa City, Johnson 
County, April 22, 1902. No. 28710, a female, was secured by Fred 
Stevens at Onawa, Monona County, October 1, 1929. No. 28711, 
was collected near Coralville, Johnson County, about 1930, 
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Himantoptis mexicanus (Muller). Black-necked Stilt 
A casual visitor. Anderson (1907) included five dates of occur- 
rence for the vicinity of Omaha, and listed the following county rec- 
ords: “Mills-Pottawattamie — ^'scarce migrant’ (Trostler). Sioux — 

‘shot one female at Hawarden in 1890’ (Berry). Webster — ^‘several 
were killed here in summer of 1898’ — Fort Dodge (Somes). Wayne — 
(Brown). Woodbury — ^“rare transient — Sioux City’ (Rich).” Cooke 
(Bio. Sur., Bull., 35, p. 21) recorded one seen by Rich at Sioux 
City, April 20, 1902. R^orted at Carter Lake, Pottawattamie Coun- 
ty, May 9, 1928 (Letter of Information of the Nebr. Orni. Union). 
Pierce (1930) recorded that a pair was seen frequenting some flood 
ponds north of Lamont, Buchanan County. The birds were discov- 
ered during August, 1924 by Mrs. R. I. Bordner, who saw them 
almost daily until September 8, 1924. There are no Iowa specimens. 

Family Phaioropodidoe 

Stcganopvs tricolor VieiUot. Wilson’s Phalarope 
A fairly common migrant. Formerly a common summer resident, 
breeding in the northern part of the state. The lack of recent breed- 
ing records in Iowa coincides with the conditions pertaining in Min- 
nesota. Roberts (1932) states that it disappeared as a breeder about 
1900 and only within the last few years is returning to its former 
nesting areas. Some observers reported this Phalarope as irregular 
or rare. There are several specimens. 

Lobipes lobafus (Linnaeus). Northern Phalarope 
An uncommon migrant along the Missouri River Valley, rare in 
the other portions of the state. Reported from the following counties: 
Woodbury, uncommon migrant (Bennett) ; Emmet, rare migrant 
(Wolden); Boone, rare (Rosene); Johnson, rare migrant (Roberts). 
There are two Iowa specimens, a male. No. 16525 in the University 
of Iowa Museum, taken by Paul Bartsch at Burlington, Des Moines 
County, August 10, 1894, and a female in the Coe College Museum, 
taken by W. F. Kubichek at Swan Lake, Johnson County, May 21, 
1931. 

Family Stercororiidae 

Stercorarius parasiticus (Liimaeus). Parasitic Jaeger 
A casual visitor. An immature male. No. 25004 in the University 
of Iowa Museum, was shot on the Des Moines Rapids of the Mis- 
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sissippi River, near Keokuk, on October 6, 1896. The skin was 
pr^ared by William E. Praeger who later donated it to the Museum. 

A specimen in the Coe College Museum was secured by James Ward, 
September 20, 190S, at Eagle Lake, near Britt, Hancock County. 
It is an immature bird, probably a female. There are no other 
Iowa records. 

Stercorarms longicaudus Vieillot. Long-tailed Jaeger 

Accidental. R. M. Anderson recorded (Auk, XXV, p. 215) the 
capture of a fully plumaged female killed by Charles Prider near 
Lone Tree, Johnson County, June IS, 1907. The specimen is mount- 
ed in the University of Iowa Museum. 

Family Laridae 

Larus argentatus smitksonianus Coues. Herring Gull 

A fairly common migrant along the larger rivers of the state, less 
numerous through the interior. Bennett (1931) records it as a 
common winter resident in the Sioux City region. 

Larus delawarensis Ord. Ring-billed Gull 

A fairly common migrant throughout the state. Somewhat more 
numerous through the interior than the Herring Gull, and arriving 
approximately two weeks later in the spring. There are no breeding 
records. 

Lwus pipixean Wagler. Franklin’s Gull 

A common migrant in the western part of the state, rq)orted as 
imcommon or rare in the eastern portion. The phenomenon of the 
autumnal concentration of these birds about the lakes in Dickinson 
County has been described by Aldo Leopold (Wilson Bull., XLIV, 
p, 116) and F, L. R. Roberts (Iowa Bird Life, II, pp. 26-27) when 
many thousand were present. There are several reports of this bird 
as a summer resident. Roberts (1932) stated that during a visit to 
Heron Lake, Jackson County, Miimesota, in June, 1916, the nests 
of this guU were estimated to be at least fifty thousand. However, 
evidence of its breeding in Iowa is lacking. 

Larus Philadelphia (Ord). Bonaparte’s Gull 

An irregular and uncommon migrant frequenting the lakes and 
larger livws of the state. Rare through the interior. Reported by 



BIRDS OF IOWA 


77 


Allert as a common migrant along the Mississippi River at Mc- 
Gregor. There are several Iowa specimens. 

Rissa tridactyla tridactyla (Linnaeus). Atlantic Kittiwake 
Accidental. An immature male was collected by James R. Harlan 
at Des Moines, Polk County, on November 22, 1931. The specimen 
is mounted in the collection of the State Historical Museum, Des 
Moines. Full details of its capture were recorded by the writer 
(Auk, L, pp. 102-103). 

Xema sabini (Sabine). Sabine’s Gull 
A casual visitor. There are three Iowa specimens. Two in the 
University of Iowa Museum were taken by Paul Bartsch at Burling- 
ton, Des Moines County. No. 1S981, a male (?), was secured October 
IS, 1891, and No. 1S982, a female, was collected October 12, 1894. 
One in the Davenport Public Museum, No. 1021S, was taken in 
Scott County, by W. L. Allen. Date and sex were not recorded. 

Sterna forsieri Nuttall. Forster’s Tern 
A fairly common migrant in all parts of the state. There are no 
breeding records. On the basis of specimens this bird is considerably 
more numerous than Sterna Mrundo. Due to the difficulty of de- 
termining between the two in the field, except in winter plumage, 
sight records have been disregarded in this summary and specimens 
alone have been used as an index to the comparative abimdance of 
the two. Anderson (1907) recorded specimens from Ceno Gordo, 
Dickinson, Johnson, and Linn counties. Others have been examined 
from Johnson, Sac, Dickinson, and Polk counties. There are seven 
specimens in the Coe College Museum, and five in the Philadelphia 
Academy of Natural Sciences, the latter taken in Palo Alto County 
during June, 1881, by W. L. Abbott. It has been r^orted as a 
breeder at Heron Lake, Jackson Coimty, Minnesota and may be 
found nesting in northwestern Iowa. 

Sterna kirundo hirvndo Linnaeus. Common Tern 
An uncommon migrant. Anderson (1907) listed specimens from 
Johnson and Des Moines counties. There are two males and three 
females in the Coe College Museum, taken by George H. Berry and 
B. H. Bailey on May 13, 1913 at Cedar R^ids, Linn County. One 
in the collection of Otto W. Remer was secured at Le Mars, Ply- 
mouth County, and was received for mounting by A. J. Anderson, 
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Sioux City taxidermist, on October S, 1919. This appears to be 
the only record for northwestern Iowa. 

Sterna antiUarum aniillarum (Lesson). Least Tern 
An uncommon summer resident. Andercon (1907) recorded it from 
Cerro Gordo, Pottawattamie, Lee, Linn, Polk, Sioux, and Winnebago 
counties, with reports of former breeding in Cerro Gordo and Pot- 
tawattamie counties and probable nesting in Lee County. Spurrell 
(1917) stated that it was a rare migrant in Sac County. A dead 
bird was found at Wall Lake, September 29, 1912. Four were seen 
at the Lake, June 19, 1916. Mrs. John E. Stewart recently noted 
it throughout the breeding season at Des Moines, Polk County. 
Youngworth (Wilson Bull., XLII, pp. 102-103) recorded the breed- 
ing of this tern in the Sioux City region, and on August 3, 1931 noted 
not less than 150 on a sandbar in the Missouri River (ibid, XLIII, 
D. 309). 

Hydroprogne caspia impcrator (Coues). Caspian Tern 
An uncommon and irregular migrant in the eastern half of the 
state, principally along the Mississippi River, rare through the inte- 
rior, and apparently unrecorded from the western portion. Anderson 
(1907) recorded several occurrences mostly from the Mississippi, Iowa 
and Cedar Rivers. One only taken in central Iowa. DuMont (19311 
stated that one was seen at Des Moines, Polk County, on June 7, 
1931, and four at the same place, September 24, 1931; both obser- 
vations by Mr. and Mrs. John E. Stewart. There are ten .specimens 
in the Coe College Museum, from Hancock, Linn, and Johnson coun- 
ties, all taken in the fall between September 16 and October 5. 
Six specimens in the University of Iowa Museum are from Linn, Cedar, 
Johnson, and Des Moines counties, all taken in the fall. 

Chlidonias nigra surinamensis (Gmelin). Black Tern 
A common migrant less numerous in the fall. Breeds in the northern 
part of the state and reported by Wolden as an abundant breeder in 
Emmet County. It has been found nesting in Dallas County during 
June, 1932 (Rosene and DuMont) and present during the breeding 
season in Boone, Hamilton, and Buchanan counties. Rqxjrted as a 
migrant only in Marshall and Clayton counties. 

Family Alcidae 

Uria lomvia lomvia (Linnaeus). Briinnich’s Murre 
Accidental. Anderson (1907) listed two spedmens which were 
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found followine; the storm of December 16, 1896, which resulted in 
a number of interior records of this bird. One was caught alive at 
Atlantic, Cass County, December 20, 1896, by Frank Pellett. This 
mounted specimen, which is now in the possession of T. C. Stq)hens, 
Sioux City, was recently examined by Ludlow Griscom of the Mu- 
seum of Comparative Zoology, Cambridge. It was stated to be a 
young Briinnich’s Murie of the year (Wilson Bull., XLIV, p. 239). 
The second specimen was found in Johnson County during January, 
1 897. It was given to George C. Hoover of West Branch who mounted 
it. The present whereabouts of this bird is not known. 

Order Columbiformes 
Family Columbidae 

Columba livia livia Gmdin. Rock Dove 
This is the common Domestic Pigeon which is reared so commonly 
throughout the state Occasionally some of these birds revert to the 
wild state and may be found nesting about the buildings in our 
cities. Charles J. Spiker has recently recorded (Iowa Bird Life, III, 
pp. 10-11) two examples of apparent reversion. On September 22, 
1932 a flock of at least fifty birds was found about the rock face of 
an abandoned quarry, a few miles north of Anamosa, Jones County. 
Since 1917 this dove has frequented the rocky palisades of the Iowa 
River at Iowa Fails. It is, indeed, difficult to determine when our 
Domestic Pigeon becomes sufficiently self-sustaining and naturalized 
fo justify its recognition as the Rock Dove. 

Zemidura macroura caroUnensis (Linnaeus). Eastern Mourning Dove 
A common summer resident, a few remaining each winter. Re- 
stricted to the extreme eastern and southeastern part of the state. 
This darker eastern race appears to intergrade with margineUa, along 
the Mississippi River Valley, although the exact range cannot be 
delineated without additional specimens. A male in the Dwight col- 
lection of the Ameiican Museum of Natural History, New York City, 
was taken by W. G. Savage at Hillsboro, Henry County, April 20, 
1895. It was examined by J. T. Zimmer who stated that it was 
clearly referable to caroUnensis. 

Zenaidura macroura margineUa (Woodhouse). Western Mourning Dove 
A common summer resident, a few remaining throughout the win- 
ter. Breeds commonly in all parts of the state except the extreme 
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east and southeast where it is replaced by the eastern race, carolinemis. 
Breeding specimens from Johnson and Iowa counties were examined 
by H. C. Oberholser and determined as typical of marginella. There 
are recent reports of its wintering from an far north as Woodbury 
and Buchanan counties. 

Ectopktes migratorhis (Linnaeus). Passenger Pigeon 

Extinct. Formerly an abundant migrant. Breeding records are 
extant for Woodbury, Sac, Winnebago, Cerro Gordo, Floyd, and 
Jackson counties. The last great flights through Iowa were during 
the years 1868 to 1870 (Herbert Osborn: Annals of Iowa, VI, pp. 
S61-S70). By 1880 this “Wild Pigeon” was greatly reduced in 
numbers and after 1890 there are these few observations which are 
probably reliable. 1891 — Des Moines County, flock of twenty (Paul 
Bartsch); 1893 — ^Jaclison County, one small flock and two single 
birds (H. J. Giddings) ; 1893 — ^Franklin County, a flock of twenty 
birds and one found dead (Frank H. Shoemaker); 1894 — ^Jackson 
County, small flock (H. J. Giddings); 1894 — ^Lee County, ten pigeons 
(E. S. Currier); 1895 — ^Winneshiek, small flock seen by a farmer 
(Carsten C. Smith); 1896 — ^Jackson, a small flock, the last seen 
(H. J. Giddings); 1896 — Lee County, a single female seen May 19, 
and a young male collected September 7, 1896 (W. E. Praeger); 
1897 — Floyd County, “The last authentic record is by Clement L. 
Webster, in 1897” (Fenton) ; 1899 — ^Lee County, last ones seen May 
14, 1899 (E. S. Currier); 1899 — ^Polk County, a flock of twenty- 
five or thirty reported seen during the fall at Des Moines (Lester 
P. Fagen) ; 1903 — ^Kossuth County, “Three were seen April 6, 1903” 
(W. H. Bingaman). Praeger’s specimen is the last one taken in 
the state. The flock seen by Fagen was unusually large to have been 
seen at such a late date. 

Few Iowa specimens are preserved. Elliott Coues (Birds of the 
Northwest, 1877) listed two males. Nos. 4856 and 4857, as con- 
tained in the U. S. National Museum. They were secured at the 
“Mouth of the Big Sioux” River, Woodbury County, May 3, 1856, 
by F. V. Hayden, a member of Lieut. Warren’s Expedition. The 
Davenport Public Museum has two mounted birds. Nos. 10334 and 
10333, taken by W. L. Allen in Scott County. No date is recorded. 
There are four birds in the Shafler collection, Fairfidd, probably all 
secured by J. M. Shaffer in Jefferson County before 1880. Two in 
the PhiladdpHa Academy of Natural Sdences, were taken by W. L. 
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Abbott, one September 7, 1879 in Mitchell County, the other June, 
1881, in Palo Alto County. A male, in the possession of O. M. 
Greenwood, Manchester, was collected by his father, Wm. H. B. 
Greenwood, in Delaware County, May 10, 1881. Another, taken in 
the same locality, was disposed of to Frank M. Chapman. The Uni- 
versity of Iowa Museum has one secured by John Williams, near 
Coralville, Johnson County, May 7, 1884. The writer has not learned 
what became of the bird secured by W. E. Praeger, Sqjtember 7, 1896, 
in Lee County. 

Order Psittaciformes 

Family Psittacidae 

Conuropsis caroUnensis ludovicianus (Gmelin). Louisiana Paroquet 
Extinct. Anderson (1907) has summarized the observations on this 
bird as contained in the reports of the early explorers up the Missouri 
River. Thomas Say stated that it was seen several times during the 
winter of 1819-20 at Engineer Cantonment, near the present site of 
Ft. Calhoun, Washington County, Nebraska. Prince Maximilian 
recorded an Iowa observation on May 14, 1834 a little bdow “Weqj- 
ing-water River.” Audubon and BdU had several observations during 
May, 1843. The last authentic record is given by T. Martin Trippe 
(1872): “A resident of Decatur County told me that he had several 
times seen a flock of Parrots in the southern part of the county on a 
tall, dead cottonwood tree, known to the neighboring inhabitants as 
the ‘parrot tree,’ from its having been frequented at intervals by 
the same flock for several years . . . and that he had shot one of 
them on one occasion.” There are no Iowa specimrais. 

Order Cucunn-ORMES 
Family Cuculidae 

Coccyzus americams americanus (Linnaeus). Yellow-billed Cuckoo 
A fairly common summer resident, breeding in all parts of the state. 

Coccyzus erytkt opthaJmus (Wilson). Black-billed Cuckoo 
A fairly common summer resid^it, breeding throughout the state, 
most numerous in the northern part. 

Order Strigiformes 
Family Tytonidoe 

Tyto alba pratincola (Bonaparte). Bam Owl 
A rare resident in all parts of the state, somewhat more numerous 
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in the southern and western portions. Anderson (1907) listed ob- 
servations or specimens from the following counties: Blackhawk, 
Franklin, Webster, Woodbury, Cass, Boone, Polk, Poweshiek, Linn, 
Johnson, Des Moines, Lee, and Wayne. Bailey (1918) added records 
of occurrences from Mitchell, Floyd, Hancock, Sac, Delaware, Du- 
buque, and Lucas counties. Stephens and Youngworth have reported 
seventeen specimens from the Sioux City region of which nine are 
from Woodbury and Harrison counties. Recently reported from these 
additional counties: Clayton, Chickasaw, Buchanan, Jackson, Keokuk, 
and Story. 

Family Strigidoe 

Oius asio naevius (Gmelin). Eastern Screech Owl 
A common permanent resident, breeding in all parts of the state, 
A male, in the gray phase, from Sioux City, Woodbury Coimty, taken 
during December, 1884, was identified by J. Van Tyne as typical 
of this subspecies. 

Otm asio aikeni (Brewster). Aiken’s Screech Owl 
Rare in the northwestern comer of the state. Three specimens 
of this bird have been identified by J. Van Tyne. A male, No. 13183 
in the University of Iowa Museum, was collected by J, Fulton at 
Onawa, Monona County, February 12, 1885. A female, No. 8657, 
in the same collection, was taken by M, Finnerly at Dakota City, 
Nebraska, December 22, 1885. A specimen in Youngworth’s collec- 
tion was caught by two boys in Sioux City, Woodbury County, during 
August, 1932. The sex was not registered. 

The writer believes that aikeni will prove to be a regular winter 
visitor into northwestern Iowa. The August specimen must be con- 
sidered of casual occurrence. Additional specimens are needed to 
determine the status of these two birds in northwestern Iowa. Aiken’s 
Screech Owl has not previously been reported from Iowa. 

Bubo virginianns subarcticus Hoy. Arctic Horned Owl 
A casual visitor. There are three Iowa specimens. Two in the 
University of Iowa Museum were secured during the winter of 1888 
and ’89. No. 3343, a female, was collected in Johnson County, De- 
cember 18, 1888, by William Mueller. No. 11612, sex not recorded, 
was taken by Charles Hagelin, in Woodbury County during February, 
1889. Frank E. Ellis reports mounting one during the winter of 
1913-14, which was killed on the farm of a Mr. Bolte, four miles 
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fiom Maquoketa, Jackson County. The specimen remains in Bolte’s 
possession. The first two specimens were listed by Anderson (1907) 
under Bubo v. pallcscens = occidcntalis, the present race not being in- 
cluded in his report. 

Bubo virginianus virgimamis (Gmelin). Great Horned Owl 

A fairly common resident most numerous in the wooded areas of 
the south and east, and less so in the northwest away from the Mis- 
souri River bottoms. Breeding specimens from all parts of the state 
are typical of virginianus. Several very dark birds, taken in Iowa, 
have the legs heavily mottled with black, and seemingly are as dark 
as saturatus of the Pacific northwest. These were examined by H. 
C. Oberholser, who determined them as virginianus, pointing out that 
the rufous cast of this race was retained, although nearly suffused 
by the duskiness. 

Bubo virginianus occidentalis Stone. Montana Horned Owl 

An uncommon winter visitor, found in nearly all parts of the state, 
but most numerous in the northwest. The type specimen of occi- 
dentalis was secured in Mitchell County, Iowa during the winter of 
1880, and subsequently was obtained from the local collector by W. 
L. Abbott for the Philadelphia Academy of Natural Sciences, where 
it now is No. 26435. 

Anderson (1907) reports three specimens from Hancock County, 
April, 1891, January 26, 1894, and a male, November 14, 1898. Sev- 
eral specimens are in the University of Iowa Museum. A female, 
No. 3347, was taken during January, 1887 in Johnson County. 
A male was secured by P. Dvorsky in Johnson County, January 11, 
1907. A male. No. 16172, was collected for Paul Bartsch in Clasdon 
County, January 11, 1896. A female, No. 8698, was secured by 
one of the Talbot collectors, December 8, 1884, at Little Sioux, Har- 
rison County. A female, No. 11610, was taken by D. H. Talbot at 
Sioux City, Woodbury County, during 1889. No. 14582 was taken 
by Talbot collectors at Blue Lake, Monona County, in 1885. No. 
15435 is a Talbot specimen with no further data than “Iowa.” A 
male in H. R. Dill’s collection was taken by Hewitt at Iowa City, 
Johnson County, October 23, 1923. No. 881 in the Coe College 
Museum was secured in Boone County during 1907. One in the Allert 
collection was secured October 28, 1926 at Beulah, Qayton County. 
One in the Rosene collection was taken in Boone County. One col- 
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lected by D. J. Bullock in Story County, during January, 1927 is 
now in his collection. Harry Tennant has three taken in the vicinity 
of Arnold’s Park, Dickinson County. Otto Remer secured one at 
Le Mars, Plymouth County. T. C. Stephens (1918) records the 
following four specimens mounted by A. J. Anderson, former Sioux 
City taxidermist, during the fall of 1917: November 10, a male from 
Kelley, Story County; November 19, a female from Alta, Buena Vista 
County; December 4, a male taken seven miles east of Leeds, Wood- 
bury County; December S, a male taken near Momingside, Woodbury 
County. Stephens listed five field observations in Woodbury County 
between December 16, 1917, and February 17, 1918. 

Nyctea nyctea (Liimaeus). Snowy Owl 
A fairly rare and irregular winter visitor, probably a few visiting 
northern Iowa each winter. Periodic invasions have been noted dur- 
ing the winters 1882-83, 1886-87, 190S-06, 1909-10, 1917-18, and 
1930-31, when numbers of these birds were collected or seen. T. C. 
Stephens (1918) recorded forty specimens and six field observations 
during the winter 1917-18, in the Upper Missouri Valley. Stq>hens 
recorded (Wilson Bull., XLV, pp. 83-85) forty-six specimens mounted 
by A. J. Anderson, former Sioux City taxidermist, between the years 
1900 and 1917. DuMont recorded {ibid., pp. 82-83) twenty-three 
specimens secured by D. H. Talbot and his collectors in northwestern 
Iowa between 1884 and 1887. Specimens or r^rts are extant from 
thirty-nine of the ninety-nine counties. 

Speotyto cunicularia kypugaea (Bonaparte). Western Burrowing Owl 
A summer resident in the northwest part of the state. Anderson 
(1907) listed records from six counties. They are as follows: Dick- 
inson — one seen during the fall of 1895, seven miles southwest of Lake 
Park (Salisbury); Kossuth— one collected two miles south of the 
Minnesota line, two and one-half miles southwest of Elmore, Minne- 
sota, on June 8 or 9, 1904 (Bingaman); Lyon — ^Bohumil Shim^ 
reported it fairly common during 1896, two or three being usually seen 
in a da/s drive; Sioux — common summer resident. During 1902 
young, unable to fly, wae found (Johnson); George H. Berry re- 
ported it fairly common around Hawarden in 1890, three males and 
one female collected ; Woodbury — uncommon summ^ resident, a 
farmer rdated that a pair bred on his farm in tbjs county (Rich) ; 
a Winnd>ago Indian rq>orted to I. S. Trostler that this owl had nested 
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in the northwestern comer of the county during the 1880’s; Cherokee 
—a small colony near Meridan, about 1897. A full set of eggs taken 
(Frank Bond). 

Bailey (1918) added breeding records in southwest Sac County, 
where the birds were locally distributed, but fairly common in 1916 
(J. A. Spurrell). On September 20, 1914 seven members of the Sioux 
City Bird Club visited a breeding colony of three pairs, eight miles 
southeast of Sioux City, Woodbury County (A. F. Allen). 

Notes furnished from the files of the U. S. Biological Survey are 
as follows: Sac County — ^first noted Sq>tember 16, 1907, observed 
July 2, 1917, near Wall Lake, five and one-half and three miles 
south (J. A. Spurrell); Buena Vista — once nested near Marathon 
(Crane) ; Osceola County — seen April 22 and 29, 1928 (C. J. Spiker) ; 
Woodbury County — ^last seen October 5, 1924, one (Spiker); cme 
seen April IS, 1925, near Sioux City (Spiker); one seen near Sioux 
City March 20 and April 6, 1916 (T. C. Stephens). 

It was recently reported from Dickinson County by Roberts, Mrs. 
W. H. March, and Bennett. The latter reported it as probably breed- 
ing. He added an observation by M. B. Townsend, one seen June 
8, 1911, between Smithland and Sioux City, Woodbury County. Paul 
L. Errington reports one seen in Lyon Coimty, not far from the 
South Dakota line, early in July, 1931. Reported by Wolden as a 
rare breeder in Emmet County. Hendrickson saw a pair near Och- 
eyedan Mound, Osceola County, in 1928. Gabrielson (1917) reported 
three pairs nesting at Granville, near the Sioux and O’Brien County 
line, June 16, 1911. Four birds seen May 9, 1928, near Paton, 
Greene County, were reported to the late E. W. Sells. He saw two 
of them May 12. On June 12, one was seen at the same place by 
Robert Walker, Walter Rosene, Kenneth Ndson, and the writer. 
Seen again by Rosene on June 26 and six were seen later in the sum- 
mer by Sells who concluded that four young grew to maturity (Wilson 
Bull., XLIV, pp. 174-175). The most easterly record in Iowa, and 
probably in the entire Mississippi Valley region, is reported by Henry 
Birkeland. During the summer of 1923 a pair nested and reared a 
family of young in some burrows of his pasture, near Nevada, Story 
County. The writer has seen no Iowa spedmais with data. 

Strix varia varia Barton. Northern Barred Owl 

A common resident, most numerous along the heavily wooded flood 
plains of the rivers; breeding in all parts of the state. A dark®: race, 
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S. V. brunnescens, has recently been described by Louis B. Bishop 
(Proc. Biol. Sci. Wash., XLIV, p. 94) in which the light and dark 
areas are more contrasted, the light areas nearly pure while, lacking 
the ochraceous of vario, and the brown areas more sooty. It is de- 
scribed from a series of eight birds taken in extreme northern Min- 
nesota. If brunnescens is recognized in the next A. O. U. Check-List 
a specimen in the University of Iowa Museum recently examined by 
H. C, Oberholser must be included. It is a female secured at Coral- 
ville, Johnson County, during November, 1928. 


Scotiaptex nebulosa nebulosa (Forster). Great Gray Owl 

A casual visitor. Anderson (1907) recorded that it was listed 
by J. A. Allen (White’s Geology of Iowa, 1870, p. 424), and it was 
reported by I. S. TrosUer on December 17, 1893 near Omaha (Rev. 
B^. Neb., p. 55). Trippe (1872) stated that a very large bird 
was killed at Oskaloosa in Mahaska County, which, from the descrip- 
tion given him by the person who shot it, must have been this 
species. Walter G. Savage writes from Hillsboro, Henry County: 
•‘In 1860 my father shot one. I have not known them to occur since. 
There is no mistake in this owl. My father shot it in a tree standing 
in our dooryard one night, and it was nothing else but a Great Gray 
Owl.” David L. Savage, writing in 1894, says: “A friend in Van 
Burra County shot a Great Gray Owl a few winters ago. This is 
the only lime I ever heard of this species being found in Iowa, but 
the identity is certain.” 

A sight record is listed hypothetically by DuMont (1931) because 
substantiating evidence, in the form of a specimen, is lacking. Four 
were sera under favorable conditions by A. J. Palas and John Wood- 
mansee in Polk County, December 24, 1922. Nautnan reports that 
one was found during the winter of 1920-21, four miles north of 
Sigourney, Keokuk County. It was discovered by several boys, 
high in a tree, and one of them succeeded in hitting it with a thrown 
dub. The bird was caged for several days and during that time 
Nauman identihed it as unquestionably of this species. He noted 
the great size, large facial disc, yellow qres, and the lack of ear 
tufts. (There is some di^t discrq>ancy as to the date of capture. 
Nauman’s report to the writer stated about February 10, while his 
rqwrt to the U. S. Biological Surv^ gave April 25. He mentions 
that the ground was covered with snow.) Thrae are no Iowa specimens. 
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wilsaniams (Lesson). Long-eared Owl 
An uncommon or somewhat rare resident in all parts of the state, 
breeding in suitable localities. As this species is noted more fre- 
quently in winter there may be a slight migratory movement from 
the north. 

Ash flammeus flammeus (Pontoppidan). Short-eared Owl 
An uncommon winter resident, and a rare summer resident in the 
northern part. Bailey (1918) reported breeding records for Linn, 
Boone, Winneshiek, Floyd, Winnebago, Buena Vista, Dickinson, and 
Emmet counties. Gabrielson (1917) recorded it as a common breed- 
ing species in Clay and O’Brien counties. Nauman (1926) recorded 
a summer observation for Keokuk County in 1916. Spurrell (1917) 
considered this species a rare breeder in Sac County, and at times an 
abundant winter resident. 

Cryptoglaux acadka acadica (Gmelin). Saw-whet Owl 
An uncommon and irregular winter visitor. Unrecorded by a num- 
ber of observers. There are a number of specimens. Six in the 
University of Iowa Museum were taken in Woodbury, Boone, Scott, 
and Johnson counties. Four in the Coe College Museum were taker 
in Allamakee, Linn, and Iowa counties. Specimens are extant from 
Sac, Blackhawk, Story, Dallas, and Henry counties. 

Anderson (1907) states: “‘It is known to breed quite regularly 
across the river from Omaha and probably does on the Nebraska 
side also’ (Rev. Bds. Neb., 1904, SS). Dr. Trostler also records it 
as a scarce summer resident in Pottawattamie County. D. L. Savage 
writes: ‘The 6th of May, 1893, while out in the woods, I shot a 
female Saw-whet Owl, the first one I have found in this county’ 
(Henry).” The writer knows of no positive breeding records. 

Order Caprimulgiposmes 
Family Coprimulgidae 

Antrostomus voeijerus voctferus (Wilson). Eastern Whip-poor-will 
An uncommon summer resident, less numerous in the northern part 
of the state. It has become considerably reduced in numbers since 
the invasion by the white settlers and the attending destruction of 
woods and underbrush. Wolden rq)orted it as absent in Emmet 
County for a number of years, Spiker classed it rare in Chickasaw 
County, and Nauman reported it rare in Keokuk County. AUert 
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considers it a common summer resident along the Mississippi bot- 
toms in Clayton County. 

PhalaenoptUus mttaJli mttalU (Audubon). Nuttall’s Poor-will 
A casual summer resident; a single breeding record. Anderson 
(1907) says: “Dr. Isidor S. Trostler gives the species as a ‘Very rare 
summer resident in Pottawattamie County. I took a set of two 
eggs May S, 1895; bird shot almost to pieces, but enough saved to 
make identity certain’.” There is no specimen or additional records. 

Chordeiles minor minor (Forster). Eastern Nighthawk 
A very common migrant, and a common summer resident in all 
parts of the state except, perhaps, the extreme northwest corner. 
In a study of this genus, H. C. Oberholser (U. S. Nat. Mus. Bull., 
86) restricted the breeding range of virginiaims=minor in Iowa, south 
and east of Woodbury and Winnebago counties, the northwestern corner 
being occupied by Chordeiles m. sennetti. Specimens nearly intermediate 
between sennetti and minor, but nearer the latter race, were exam- 
ined from Winnebago County, August 12 and 26, 1879, and Sep- 
tember 1 and 3, 1879. A single example taken in Dickinson County 
during June, 1881, was considered nearer sennetti. J. Van Tyne wrote 
that two adult females collected in Qay County, July 8 and 24, 1907, 
had recently been identified by Oberholser as the typical subspecies. 
A study of additional breeding specimens is needed to determine the 
nesting form of the northwest. 

Chordeiles minor sennetti Coues. Sennett’s Nighthawk 
A fairly common migrant in the western half of the stale. This 
may prove to be the breeding form in the northwestern comer of 
the state (see above). A specimen in the Philadelphia Academy of 
Natural Sciences was taken in Dickinson County, during June, 1881, 
by W. L. Abbott. It was identified by Oberholser {ibU, p. 52). A 
specimen in the U. S. National Museum, in juvenal plumage, from 
four miles southeast of Boone, Boone County, was collected October 
27, 1898 by Carl Fritz Henning. A male. No, 17883, in the Uni- 
versity of Iowa Museum, was secured by A. G. Frank at Sioux City, 
Woodbury County, July 21, 1884. This specimen was examined by 
Robert Ridgway. A specimen in the H. B. Smith collection in the 
Odebolt High School, was taken in Sac County. Spurrdl (1919) 
reported one seen resting in a plowed field near Wall Lake, Sac 
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County, August 12, 1909. It was described as a pale silvery color, 
probably a young bird. One was seen by Mary L. Bailey at Sioux City, 
September 10, 1930 (Bulletin, Iowa Orni. Union, VII, p. 36). Young- 
worth considers sennetti a common migrant. Stephens, Bennett, and 
Youngworth believe that the breeding bird in Woodbury County is 
the darker mnor. Observed by the writer in Polk County, August 
29 and September 18, 1932. 

Order Micropodiiformes 
Family Micropodidoe 

Chaetura pdagica (Linnaeus). Chimney Swift 
A common summer resident, breeding in all parts of the state. 

Family Trochilidae 

Archilochus colubris (Linnaeus). Ruby-throated Hummingbird 
A common summer resident, breeding in all parts of the state. 
Reported as fairly common in Story County (Hendrickson) and Emmet 
County (Wolden). Pierce (1930) recorded it as a scarce summer 
resident in Buchanan County. 

Order Corachformes 

Family Alcedinidae 

Megacerylc alcyon alcyon (Linnaeus). Eastern Belted Kingfisher 
A fairly common summer resident along all of the streams in Iowa. 
Reported during the winter from all parts of the state, but most 
numerous in the southern half. 

Order Piciforhes 
Family Picidae 

Colaptes auratus lufeus Bangs. Northern Flicker 
A common summer resident, uncommon in winter, breeding through- 
out the state. 

Colaptes cafer collaris Vigors. Red-shafted Flicker 
Typical examples are not frequently noted, but hybrids between 
this species and Colaptes auratus probably occur regularly as mi- 
grants along the Missouri River Valley, and occasionally straggle to 
other parts of the state. Anderson (1907) reported specimens or 
observations from Blackhawk, Tama, Van Buren, Winnebago, Hardin, 
Boone, Cass, Sioux, Woodbury, Pottawattamie, and Mills counties. 
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Trostler, reporting from the last two counties, considered it a sum- 
mer resident. D. H. Talbot of Sioux City wrote as follows: “While 
this bird is not common in this part of the stale, yet it is very 
frequently found. I have observed it here nearly every season for 
twenty-odd years and have secured quite a number of specimens, 
including several hybrids . . .” (Iowa Om., i, 3, 1895, p. 74). 

Notes from the files of the U. S. Biological Survey contain the 
following observations: Ashton, Osceola County, seen January 23 
and March 26, 1927, and April 7, 1928 (Charles J. Spiker) ; Ames, 
Story County, one December S, 1878 (Henning); Wall Lake, Sac 
County, one reported (Spurred). 

Spiker (1926) recorded one sear at Quom, Plymouth County, 
October 16, 1922 and one along the Missouri River, west of Sergeant 
Bluff, January 25, 1923. Youngworth (1931) stated that it was 
a rather common winter visitor in the Sioux City region; two records 
are November 19 and 23, 1928. DuMont (1931) recorded occur- 
rences in Polk County in 1905, 1906, 1924, and 1928. 

Ceophloeus pUeatus abieticola Bangs. Northern PUeated Woodpecker 

A rare and very tocal permanent resident, confined to the heavy 
timber of the south and east. Anderson (1907) stated that it was 
formerly a not uncommon resident in heavily timbered portions of 
Iowa, and that an individual or isolated pair was still occasionally 
rqported from localities where belts of native timber remained. Rec- 
ords for the following counties were listed: Winneshiek, Kossuth, 
Woodbury, Boone, Polk, Decatur, Blackhawk, Linn, Van Buren, and 
Lee. 

Until a few years ago this huge woodpecker seemed doomed to 
extinction in the state. Surprising enough it appears now to be 
increasing slightly, and has been reported from several localities. 
A. J. Palas reported one seen in Allamakee County, June 21, 1931. 
Allert classed it as a tolerably common permanent resident in Clayton 
County. Spiker reported it as rare in Chickasaw Coimty. Hendrick- 
son saw one in Blackhawk County in 1924. Pierce observed it in 
the Backbone State Park, Delaware County, May 21, 1931, Septem- 
ber 21, and December 26, 1932. Ellis r^orted a pair near the old 
deserted town of Clay Mills, Jones County, two seen in Jackson 
County, and a specimen taken near Toronto, Clinton County, all 
within the last few years. Grova: C. Hawk reported seeing a pair 
four different times in Keokuk County. It was noted in the same 
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county by Nauman, who stated that a few were seen. E. L. Breiten- 
bach has seen it several times recently in Keokuk County. DuMont 
(1931) recorded one seen in Polk County, by Andy Harkins, during 
February, 1923. There are several Iowa specimens. 

Centunis caroUms (Linnaeus). Red-bellied Woodpecker 

A fairly common resident in the southern half of the state, rare 
in the northern portion. This spedes has gradually been extoiding 
its range northward and while Anderson (1907) recorded only three 
straggling occurrences (Allamakee, Witmeshiek, and Franklin coun- 
ties) it now is a resident in small numbers through the entire northern 
portion of the state. Allert states that it is common in Clayton 
County, more common in winter than summer, thus suggesting a 
slight migratory movement. 

Melanerpes erythrocephalus (Linnaeus). Red-headed Woodpecker 

A common summer resident. Fairly regular and at times a com- 
mon winter resident in the southern part, less numerous and less 
frequent in the northern portion. It breeds in all parts of the state. 

Asyndesmus lewis Gray. Lewis’s Woodpecker 

A casual visitor. The only record is of a single individual that 
remained in Riverside Park, Sioux City, Woodbury County, from 
November 28, 1928, when it was discovered by Mrs. W. J. Armour, 
until March 20, 1929. It was seen repeatedly during the intervening 
lime by the members of the Sioux City Bird Club. While the q)eci- 
men was not collected, there can be no doubt as to the identification 
(Youngworth, 1931). 

Sphyrapicus varius varius (Linnaeus). Yellow-bdlied Sapsucker 

A fairly common migrant and a rare summer resident, occasionally 
remaining in winter in the southern portion. Anderson (1907) listed 
it as a tolerably common summer resident in most parts of the state, 
especially in the northern parts. Breeding records ware givoi for 
Poweshiek, Pottawattamie, Mills, Polk, Lee, Linn, and Warren cotm- 
ties. At present it is rq)orted as a rare summer resident in Clayton 
County (Allert). There is a single recent nesting record in Polk 
County (Kenneth R. Nelson). 



92 


IOWA STUDIES IN NATURAL HISTORY 


Dry abates vUlosus vtUosus (Linnaeus). 

Eastern Hairy Woodpecker 

A fairly common permanent resident, somewhat more numerous 
in winter. Breeds throughout the state. Anderson (1907) included 
Dryobates v. leucomelas—septentrionalis in his list, on the basis of 
eight specimens from the Talbot collection, taken at Sioux City in 
November, 188S, and December, 1884. These were identified by 
Robert Ridgway, who stated that they were intermediate between 
viUosus and leucomelas. These birds, along with a series of other 
Iowa specimens, were recently examined by H. C. Oberholser, who 
considered them all ,villosus. Measurements of five specimens from 
Sioux City, Woodbury County, contained in the University of Iowa 
Museum are as follows: 


Museum 

No. 

Date 

Sex 

Wing 

Tail 

Exposed 

culmen 

13498 

Dec. — , 

male 

122.0 

77.5 

31.2 

13497 

Dec. 6, 1884 

female 

120.6 

73.7 

29.9 

13499 

Nov. 13, 1885 


122.0 

81.3 

30.5 

13496 

Dec. 10, 

female 

122.7 

78.2 

31.2 

13500 

Dec. 12, 

female 

126.5 

77.7 

30.9 


A t 3 ^ical male and female of septentrionaUs from Grand Rapids, 
Manitoba, compare as follows: 


Museum 

No. 

Date 

Sex 

Wing 

Tail 

Exposed 

culmen 

9361 

Feb. 11, 1893 

male 

134.1 

89.7 

34.8 

9362 

Feb. 16, 1893 

female 

132.8 

89.7 

33.3 


Dryobates pubescens medianus (Swainson). 

Northern Downy Woodpecker 

A common permanent resident, breeding in all parts of the state. 

Picoides arcticus (Swainson). Arctic Three-toed Woodpecker 
A casual winter visitor. There are but two records. Anderson 
(1907) recorded the following report from Walter G. Savage: “About 
twenty years ago [about 188S] my father shot one, the only record 
I have in our locality. I have a painting of the bird and was with 
the man when he shot it. It was taken in the western part of Henry 
County, on Big Cedar.” DuMont (1931) says: “Rare winter visitor. 
The only record is of one seen February 18, 1924, in Crocker Woods, 
Des Moines, by Miss Anna K. Bernard and A. T. Watson.” Watson 
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became acquainted with this bird in Maine and the writer accepts 
his observation as unquestionable. One was seen March 6, 1927, 
by C. A. Mitchell in the Fontenelle Forest Reserve, south of Omaha, 
Nebraska, and across the Missouri from Pottawattamie County, Iowa. 
There are no Iowa specimens. 

Order Passerifosmes 
Family Tyrannidae 

Tyrannus tyranmis (Linnaeus). Eastern Kingbird 
A common summer resident, breeding in all parts of the state. 

Tyrannus veriicaUs Say. Arkansas Kingbird 
A common summer resident in the northwestern comer of the state, 
gradually spreading east and south. Irregular or rare as a migrant 
in the eastern portion. Evidence by Anderson (1907) does not indi- 
cate when this bird first invaded Iowa as a breeding ^cies, but 
ihe following county records suggest the extent of its invasion at 
the time he wrote: “Dickinson — ^“One nest found at Spirit Lake, 
June IS, 1902’ (Bingaman). ‘Shot one July 30, 1902, at Spirit 
Lake; two others seen’ (Bailey). Sioux — ^‘tolerably common summer 
resident at Hawarden in 1895’ (Berry). . . . Woodbury — ^‘uncommon 
summer resident. Several were seen and two shot in September, 1903 ; 
also August 10 and 16, 1901; May 4, 1902; at Sioux Cit/ (Rich).” 

Reported as a common summer resident; breeding at Spirit Lake, 
Dickinson County (Roberts). Tinker (1914) recorded that it was 
found in most of the prairie districts throughout Clay and Palo Alto 
counties. Adults and immature birds of both sexes were secured 
during August, 1907. Considered as a fairly common summer resident; 
breeding in Emmet County (Wolden). Bennett (1931) recorded it 
as a common summer resident in Woodbury County. Gabrielson 
(1917) recorded it as tolerably common during 1910 and 1911 in 
Clay, O’Brien, and the surrounding counties. Hendrickson stated that 
he had seen this bird during the past five or six summers in Win- 
nebago, Hancock, and Kossuth counties. He stated that a Miss 
Tyssding found a pair nesting recently in Polk Coimty, southwest 
of Des Moines. Hendrickson believed there could be no doubt as 
to her identification. Noted as an irregular migrant in Boone County 
(Rosene), Sptuxell observed a single individual at Ames, Story 
County, May 12, 1916. Haidrickson reported one in the same place 
May 30, 1933. Recorded as a rare migrant iffTolk County and 
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Clayton County, with four records for the former and five for the 
latter locality. 

Myiarchus crimtus boreus Bangs. Northern Crested Flycatcher 
A common summer resident in the wooded areas of the south and 
east, less numerous in the prairie region of the northwest; breeding 
throughout the state. 

Sayornis fhoebe (Latham) . Eastern Phoebe 
A common summer resident, breeding in all parts of the state. 
Reported by a few observers as fairly common, or diminishing in 
numbers. 


Sayornis say a say a (Bonaparte). Say’s Phoebe 
Formerly a casual summer resident. Anderson (1907) recorded 
cne occurrence which seems reliable: “Dr. I. S. Trostler records 
the species as a rare summer resident in Mills County . . .” There is 
no Iowa specimen or other satisfactory records. 

Empidonax flavhentris (Baird and Baird). Yellow-bdlied Flycatcher 
An uncommon spring and fall migrant. Several breeding records 
listed by Anderson (1907) must be considered as errors in idaatifi- 
cations as this species does not nest south of the Canadian Zone. 
In no case was there a record of eggs collected. There are eight 
specimens in the Philadelphia Academy of Natural Sciences, taken 
in Mitchell and Winnebago coimties during August and September, 
1879. Besides these there are several others. 

Empidonax .rnrescens (Vieillot). Acadian Flycatcher 
An uncommon summer resident in central and southern Iowa, rarely 
found in the northern portion. Anderson (1907) recorded nesting rec- 
ords for Pottawattamie, Winnebago, and Linn counties, and noted that 
it was a common summer residait in Blackhawk, Poweshiek, Warren, 
and Lee counties. He considared it rare in Winnebago County, 
where a nest with two eggs was taken June 16, 1896. 

AUert reported it as a tolerably common summer resident along the 
Mississippi River at McGregor, Clayton County. Nauman (1926) 
listed one or two of these birds in Keokuk County each breeding 
season betwem 1916 and 1925. DuMont (1931) recorded it as an 
uncommon summer resident in Polk County, with nesting records in 
1929 and 1930. Swenk and Dawson (Wilson Bull., XXXHI, p. 138) 
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stat« that at Omaha it is a fairly common summer resident and breeder. 
Bennett (1931) recorded it as uncommon in the Sioux City region on 
the basis of observations by A. F. Allen. There is a male in the Dwight 
collection, American Museum of Natural History, New York City, taken 
by Walter G. Savage, at Hillsboro, Henry County, May 27, 1895. 
A female collected by W. A. Willard at Grinnell, Poweshiek County, 
is in the collection at Grinnell College. The nest and eggs of this 
bird were placed in the Parker Museum at the college. 

Empidonax trailli trailli (Audubon). Alder Flycatcher 
A fairly common summer resident, breeding in all parts of the 
state. The nest of this bird is generally placed in a thick clump 
of willows. Reported as a fairly common summer resident by Allert 
in Clayton County and by DuMont (1931) in Polk County. Un- 
reported or considered as rare by a few observers. 

Anderson (1907) listed the records for this species under Traill 
Flycatcher, Empidonax trailli (Aud.), and Alder Flycatcher, E. trailli 
alnorum Brewster. In the A. O. U. Check-List, 4th Edition, the 
latter is considered a synonym of E. t. irailli, but the common name 
Alder Flycatcher is retained. 

Empidonax minimus (Baird and Baird). Least Flycatcher 
A common migrant, and a summer resident in the extreme northern 
part of the state. Anderson (1907) recorded it as a common sum- 
mer resident, and as a nesting bird in Winnebago County. Gabrielson 
(1917) considered it as a common summer resident in Clay and 
O’Brien counties. Bennett (1931) recorded it as a common summer 
resident at Sioax City. A nesting pair was noted by the writer 
in Polk County. Reported as a migrant only in Clayton, Buchanan, 
Johnson, and Keokuk counties. 

Myiochanes vkens (Linnaeus). Eastern Wood Pewee 
A common summer resident in all of the woodlands, breeding 
throughout the state. 

NuttaUomis mosoUucus (Lichtenstein). Olive-sided Flycatcher 
An uncommon or somewhat rare late spring and fall migrant. Re- 
ported as an imcommon migrant in Clayton County (Allert), in the 
Sioux City region (Bennett and Youngworth) and in Polk County 
(DuMont). It is considered as rare in Chickasaw County (Spiker), 
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Buchanan County (Pierce), Johnson County (Roberts), Keokuk 
County (Nauman), Boone County (Rosene), Marshall County (Ga- 
brielson), and Sac County (Spurrell). There are no breeding records. 

The name NuttaUomis m. majorinus Bangs and Penard has been 
proposed for the slightly larger birds breeding from the Rocky Moun- 
tains westward. If this race is recognized in the next A. 0. U. Check- 
List these Iowa specimens may be referred to it. A female in the 
University of Iowa Museum, taken by Ira N. Gabrielson at Mar- 
shalltown, Marshall County, May 21, 1913, measures: wing, 102.0; 
tail, 76.0; exposed culmen, 18.1; tarsus, 15.0. A male in the same 
collection, secured by R. M. Anderson in Winnebago County, August 
28, 1897, measures: wing, 107.0; tail, 79.1; exposed culmen, 16.8; 
tarsus, 16.3. 

Family Alaudidae 

Otocoris dpestris koyti Bishop. Host’s Homed Lark 
A regular and probably a fairly common winter resident from 
November to March. It is the opiruon of the writer that the bulk of 
the wintering birds are of this race, praticola being absent or nearly 
so until the middle of February. Fidd identifications of these poorly 
differentiated subspecies have been entirely disregarded in this sum- 
mary. In a large series of Iowa specimens examined by H. C. Ober- 
holser, seven samples of hoyti were identified. A male. No. 1222 
in the Coe College Museum, was secured by Kubichek at Cedar 
Rapids, Linn County, February 10, 1929. A number of q)edmens 
are in the University of Iowa Museum. No. 28097, a female, was 
collected at Emmetsburg, Palo Alto County, December 25, 1921. A 
male. No. 14124, was collected by John Swanson, at Sei^eant Bluff, 
Woodbury County, January 1, 1886. Four other males taken by 
Swanson were probably from the same locality. They are No. 14108, 
Mardh 2, 1886; Nos. 14125 and 14121, February 9, 1886; No. 14123 
Fdjruary 19, 1886. A male, secured by Robert Walker at Ogden, 
Boone County, February 16, 1933 was identified by J. Van Tyne 
as this subspecies. A male praticola, collected at the same time, 
had testes measuring 4.5 mm., or twice as large as in the male hoyti. 

Otocoris alpestris dlpestris (Unnaeus) . Northern H omp/I Lark 
A rare winter visitor. A male. No. 1211 in the Coe College Mu- 
seum, was collected by Robert Walka at Ogden, Boone County, Feb- 
ruary 3, 1929. This qwcimen was recently examined H. C. Ober- 
holser. Another male, No. 2006 in the same collection, was secured 
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by W. F. Kubichek in Linn County, January 24, 1930. A juveofle 
was collected by William Youngworth in Woodbury Coimty, Novem- 
ber 16, 1932. The last two specimens were identified by J. Van Tyne. 

Otocoris alpestris praticola Henshaw. Prairie Horned Lark 

A common summer resident, breeding in all parts of the state. 
Some few individuals are to be found during the winter, more com- 
monly in the southern portion, thus giving rise to the belief that 
all are permanent residents. However, only two winter specimens 
have been examined. A female was secured at Marshalltown, Mar- 
shall County, by Ira N. Gabrielson, December 13, 1913, and a 
female was collected at Emmetsburg, Palo Alto County, December 
27, 1921. It is altogether probable that the bulk of the Iowa breeding 
birds move southward, being r^laced by a few praticola from the 
north and principally, in the west at least, by hoyti. The return 
northward is during the first or second week of February. 

The Desert Horned Lark, Otocoris a. leucolaema (Coues), may oc- 
cur as a migrant along the western border of the state, but no speci- 
mens have been secured. 


Family Hirundinidoe 

Iridoprocne bicolor (Vieillot). Tree Swallow 
A common migrant, occasionally appearing in flocks of consider- 
able size. This is an uncommon breeding bird in the northern part 
of the state, and irregularly a nesting bird in the southern half. 
A nesting record in Muscatine County was rq)orted by Roberts. 
Nauman stated that it sometimes nested in Keokuk County. DuMont 
(1931) reported a pair building in Polk County during June, 1928, 
but the nest was later abandoned. 

Riparia riparia riparia (Linnaeus). Bank Swallow 
A common summer resident in all parts of the state, breeding 
wherever there are suitable clay banks for the location of its nests. 
This species is most numerous in the northern part of the state. 

Stelgidopteryx ruficolUs serripenvis (Audubon). Rough-winged Swallow 
A common summer resident, breeding in all parts of the state. 
This species seems to be equally nun^ous with the Bank Swallow 
and somewhat more generally distributed 

Hirundo erythrogaster Boddaert. Bam Swallow 
A common summer resident, breeding in all parts of the state. 
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Anderson (1907) summarized the accounts of the early writers who 
reported this species as rare in Iowa. Nests were placed on the vertical 
sides of bluffs along the Missouri River. With the advent of the 
settlers it rapidly increased until now scarcely a farm does not 
have a nesting pair. 

Petrochelidon albifroiis albijrons (Rafinesque). Northern Cliff Swallow 

A common migrant, and a locally numerous summer resident. 
Formerly this species was the most numerous swallow. Anderson 
(1907) said: “With the settlement of the country the species has 
almost abandoned the cliff-ncsting habit, finding the caves of buildings 
more suitable. This has resulted in a much more general diffusion 
of the species over the prairie country.” Roberts (1932) noticed a 
dimjinution of this bird in Minnesota after 1900, and a similar condi- 
tion existed in Iowa. It has been reported from all parts of the 
state that breeding colonies have recently increased. The writer 
witnessed a flight of these birds in Polk County, September 7, 1931. 
A flock estimated to contain at least three thousand birds was seen. 

Progne subis subis (Linnaeus) . Purple Martin 

A common summer resident throughout the state, breeding wherever 
houses are provided for its use. Large migratory flocks are frequently 
seen in the fall. 

Family Corvidae 

Cyanocitta cristata cristata (Linnaeus). Northern Blue Jay 

A permanent resident, common in the summer, and less numerous 
in the winter, breeding in all parts of the state. A partial migration 
has been noted in the spring and fall with a corresponding decrease 
of wintering birds, particularly in the northern portion of the state. 

Pica pica hudsonia (Sabine). American Magpie 

An uncommon migrant and winter resident in the northwest portion 
of the state, irregular and rare in the eastern part. Anderson (1907) 
stated that the Magpie was not uncommon in Iowa during the early 
days. Winter and early spring records, all before 1900, were listed 
for the following localities: across the Missouri River from Potta- 
wattamie County (Say and Audubon); from Council Blufls north, 
along the Missouri River (F. V. Hayden); near Sioux City (ElUot 



BIRDS OF IOWA 


99 


Coues) ; a specimen in Winnebago County during the spring of 1875 
(John Krider); a specimen caught in a steel trap, in Blackhawk 
County (Morton E. Peck) ; one taken in Lee County during the ’70’s 
(E. S. Currier) ; another obtained in Lee County about 1893 (W. E. 
Praeger) ; a Nebraska specimen, obtained near Sioux City was meas- 
ured by Guy C. Rich. He had been told that this bird was not im- 
rommon in that locality years ago. 

The only Iowa record between 1893 and 1914 was reported by 
Spurrell (1919) who said that one was seen in Sac County by C. O. 
Lee in 1904. Seven birds were seal by Bennett in Woodbury County, 
within the city limits of Sioux City, October 31, 1914. Subequent 
observations by Bennett are four November 11, and three November 
25, 1914, and two December 23, 1915, all in Plymouth County, near 
Sioux City. Stephens (1918) recorded that one was observed a mile 
east of Momingside, Woodbury County, on February 10, 1918 by 
Paul Jones. Stephens (1920) stated that the Magpies were more 
numerous than usual in the Upper Missouri Valley, during the winter 
of 1919-20. Stephens (1930) recorded that the fall of 1921 brought 
an unprecedented eastward movement of Magpies across the Missouri 
River and well into the central part of Iowa. A. J. Anderson, former 
Sioux City taxidermist, received specimens for mounting from Sioux, 
Pl 3 miouth, Woodbury, O’Brien, and Cass counties. Additional re- 
ports were recorded by Stephens from Plymouth, Woodbury, Chero- 
kee, Dickinson, Palo Alto, Pocahontas, Sac, Audubon, Madison, Floyd, 
and Linn counties. Spiker (1926) stated: “During the past few 
winters a few of these birds have been found in a deep and thickly 
timbered ravine in Plymouth County, less than a mile north of 
the county line, and near the Big Sioux River. On January 24, 
1924 I found a small flock of these birds along the Rock River in 
Sioux County, north of Hawarden.” Bennett reported five seen Oc- 
tober 26, and twelve, November 2, 1924, north of Stone Park, near 
Sioux City. Spiker (1926) reported a pair wintering at the same 
place in 1925-1926. Youngworth (1931) noted that records of this 
bird were almost lacking between 1926 and 1930. Several were seen 
near Stone Park, but in Plymouth County, October 31, 1926. Roberts 
rq)orted that several were seen in Dickinson County during the winters 
of 1914 and 1921. Wolden found this bird to be a winter resident 
at Estherville, Emmet County, during the winter 1921-22. DuMont 
(1931) recorded that during the wmter of 1924 George Findlqr, of 
Grimes> saw seven of these birds in Polk County. One was collected. 
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Cofvus corax sinuatus Wagler. American Raven 
Extinct for many years in Iowa. There is no evidence that the 
raven ever bred in the state. However, Thomas Say noted it at 
Engineer Cantonment, with young nearly able to fly. May 12, 1820. 
Prince Maximilian recorded observations of this bird, probably on 
Iowa soil, above the Nishnabotna River, May 1, 1833. Audubon, 
while below the mouth of the Little Sioux River, stated that a fine 
large Raven passed at one hundred yards. Trippe (1872) said: “A 
resident of Decatur County who had become familiar with the Raven 
in the northwest assures me that he had occasionally seen it in 
this county.” 

The determination of the subspecific form of Raven which formerly 
occurred in Iowa is certainly speculation. No specimens have been 
preserved nor is there any evidence that one was ever collected. 
The writer has followed the A. 0. U. Check-List, 4th Edition, wherein 
the bird occuppng the area from Montana, North Dakota, and 
Illinois southward is referred to sinuatus, the Northern Raven, Corvus 
c. principalis Ridgway, occurring from central Minnesota northward. 

Corvus brachyrhynchos brachyrhynchos Brehm. Eastern Crow 
A very common permanent resident, breeding in all parts of the 
state. During the winter months these birds congregate in crow 
“roosts,” which sometimes contain several thousand individuals. 

Nucifraga columbiana (Wilson) . Clark’s Nutcracker 
Acddoital. This bird of the western mountains has occurred in 
Iowa upon three occasions, in each instance the record being sub- 
stantiated by a specimen. No. 107S3 in the University of Iowa 
Museum was shot by Cal Brown four miles south of Boone, Boone 
County, September 23, 1894. This specimen was donated to the 
Museum by Carl Fritz Henning (Nutting: Proc. Iowa Acad. Sci., 
1894, p. 44). A mounted bird in the same collection was secured 
by A. W. Hemphill, at Tiffin, Johnson County, November 27, 1919. 
One in the Smith collection, Odebolt High School, was taken by 
H. B. Smith in Sac County. 

Family Paridae 

Penihestes atricapillus atricapUlus (Linnaeus). Black-capped Chickadee 
A common permanent resident, breeding in all parts of the state 
exc^t perhaps in the region along the Missouri River Vallqr. It 
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is possible that systematic collecting would show that septentriondis 
is the breeding form in this area. However, three males in the 
collection at Momingside College, taken by T. C. Stephens at Sioux 
City, Woodbury County, are all referable to atricapilhis. They were 
taken March 20 and April 15, 1918, and February, 1916. A juvenal 
female collected by Ruthven in Qay or Palo Alto County, July 
14, 1907, was recorded by Tinker (1914) as septentriondis. This 
specimen was recently examined by J. Van Tyne, who stated that 
he did not consider it septentrionaUs. 


Measurements of 
of articapillus are as 

the wing and tail of 
follows: 

Seven males 

several typical 

specimens 

County 

Date 

Wing 

Tail 

Woodbury 

February, 1916 

68.1 

67.8 

Woodbury 

March 20, 1918 

71.9 

69.6 

Woodbury 

April 15, 1918 

72.6 

66.8 

Marshall 

January 25, 1914 

66.1 

64.3 

Marshall 

April 21, 1914 

66.5 

65.0 

Polk 

February 28, 1885 

68.6 

67.1 

Clayton 

April 29, 1931 

Three females 

66i 

63.5 

Clay or Palo Alto 

July 14, 1907 

65.0 

62.0 

Polk 

April 22, 1885 

64.5 

64.3 

Johnson 

1887 

64.3 

62.7 


Pentkestes atricapiUus septenfrionalis (Harris). 

Long-tailed Chickadee 

A fairly common winter resident in the northwestern part of the 
state where it is found to commingle with atricapUlus. Throughout 
the central and eastern parts of the state this bird is a rare winter 
visitor. Exceedingly few breeding specimens from the Missouri River 
Valley have been examined by the writer but all of these were re- 
ferable to atricapUlus. The area of intergradation between these 
two races undoubtedly is not far west of Iowa, but considerable 
collecting is needed to determine the exact ranges of the two. 

Anderson (1907) listed breeding records from Fremont, Pottawat- 
tamie, Mills, Sioux, Mitchell, Winnebago, and Polk counties. The 
writer entertains considerable doubt in regard to the accuracy of 
the records in the four counties last named. The lack of agreement 
in regard to the status of this race is shown by the fact that Roberts 
(1932) listed no ^jecimeas for Minnesota; Over and Thomas (Bull. 
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9, Series XXI, Univ. South Dakota) recorded this race as a winter 
resident in the Black Hills of western South Dakota; Swenk (Letter 
of Information, Nebr. Omi. Union) considers the resident chickadees 
in eastern Nebraska as referable to' this form; Widmann (1907) listed 
this race for a number of localities in western Missouri. 

A male was collected by Anderson at Iowa City, Johnson County, 
December 30, 1899. DuMont (1931) recorded a specimen taken 
in Polk County, now in the Schroeder collection, Des Moines. A 
male in the collection at Morningside College, was taken by A. J. 
Anderson at Sioux City, Woodbury County, during February, 1916. 
The wing measures 69.6 and the tail, 69.3. A series of fifteen speci- 
mens secured by D. H. Talbot and his collectors at Sioux City during 
December, 1884 is contained in the University of Iowa Museum. 
Four of these birds were identified as septentrionalis by Robert Ridg- 
way in 1906, and the entire series was recently examined by H. C. 
Oberholser, who reaffirmed this opinion. Oberholser has pointed out 
to the writer the importance of distinguishing these birds by colora- 
tion as well as by measurements. Septentrionalis is slightly larger 
than atrkapMus, and has the secondaries and outer webs of the 
rectrices margined with white, the back and rump is a paler shade 


of gray. Measurements of the wing and tail 
of septentrionalis are as follows: 

Six males 

of several 

specimens 

Locality 

Data 

Wing 

Tail 

Sioux City, Woodbury Co. 

Dec. 8, 1884 

69.1 

684 

Sioux City, Woodbury Co. 

Dec. 9, 1884 

68.6 

67.8 

Sioux City, Woodbury Co. 

Dec. 12, 1884 

69.1 

6S.5 

Sioux City, Woodbury Co. 

Dec 8, 1884 

68.6 

es.*? 

Sioux City, Woodbury Co. 

Dec. 9, 1884 

67.6 

69.1 

Grand Rapids, Manitoba 

Dec. 30, 1892 

Six females 

67.6 

67.3 

Sioux City, Woodbury Co. 

Dec. 10, 1884 

67.3 

64.3 

Sioux Qty, Woodbury Co. 

Dec 9, 1884 

66-3 

64.3 

Sioux City, Woodbury Co. 

Dec. 9, 1884 

66.3 

643 

Sioux City, Woodbury Co. 

Dec. 10, 1884 

64.3 

6S.S 

Sioux City, Woodbury Co, 

Dec. 9, 1884 

64.3 

6S3 

Grand Rapids, M^toba 

Nov. 17, 1892 

65.0 

65.0 


Pentkestes caroUnensis cardlinemis (Audubon). Carolina Chickadee 

Acddental. And»soh (1907) recorded that he had examined a 
specimen taken by George H. Berry, at Keokuk, Lee County, May 
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4. 1888. This specimen is now in the Museum at Coe College. 
It measures: wing, S8.9; tail, 49.3; tarsus, 16.0. The identification 
was recently confirmed by H. C. Oberholser. 

Fred J. Pierce reported that a bird of this species was observed 
by Charles J. Spiker and himself, in Buchanan County, October 7, 
1929. The peculiarities of its song were carefully noted. In the 
experience of the writer the song of this bird is the best clue for 
its identification. 

Baeolophus bicolor (Linnaeus). Tufted Titmouse 

A common permanent resident in the southern half of the state, 
uncommon or fairly rare in the northern portion, breeding throughout 
its range. In 1907, Anderson recorded this bird as a rather rare 
resident in southern Iowa, seldom reaching the northern part of the 
state. Records were listed for Blackhawk, Delaware, and Linn coun- 
ties, as well as several localities in the south. The northward in- 
vasion of this Carolinian species has been one of the conspicuous 
changes in the bird life of Iowa during the past two decades. 

Allert r^orted this bird as uncommon in Clayton County. Sev- 
eral usually seen each year, but none noted during the summer. 
Spiker considered it a rare straggler in Chickasaw County. Pierce 
( 1930) recorded it as a fairly common permanent resident in Buchanan 
County. This bird was first noted at Estherville, Emmet County, in 
1919, by Wolden who reports it rare at the present time. Roberts 
bad no observations for Dickinson County. Stephens ( 1920) rqx>rted 
observations of this bird at Smithland, in southeastern Woodbury 
County, during the winter of 1919-20 by Ada B. Wendell. It had 
been r^rted for several years previously. However, at that time 
none had been seen at Sioux City. Spiker (1926) recorded it as 
a rare winter resident in Plymouth County. Youngworth (1931) 
listed one winter record from Moville, in central Woodbury County, 
February 12, 1929. Bennett (1931) listed it as uncommon in the 
Sioux City region. In the southern part of the state, DuMont (1931) 
has summarized the number of these birds present in the winter as 
recorded on the Bird-Lore Christmas Census at Des Moines. The 
minimum number seen during the past decade was 53 in 1924, and 
the maximum, 132 in 1928. To properly evaluate these figures it 
must be noted that twice as many observers partic^ated in the 
census of 1928 as did on the earlia occasion. 
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Family Sittidae 

Sitta ccrolinensis cofolinensis Latham. White-breasted Nuthatch 
A common permanrat resident, breeding in all parts of the state. 
Several observers have noted that it is either more numerous or more 
conspicuous during the winter months. 

Sitta canadensis Linnaeus. Red-breasted Nuthatch 
An uncommon and somewhat irregular migrant, infrequently found 
as a winter resident during January and February. The fall and 
spring migration period may actually be periods of residence. Birds 
are noted as early as August 30 (Winnebago County), and irregu- 
larly thereafter until the end of December. There are a few records 
of birds seen throughout the winter but most frequently they re- 
appear in March and are then noted until the second week in May 
(Woodbury, Floyd, Buchanan, Marshall, and Scott counties). 

Family Certhiidae 

Certhia familiaris americana Bonaparte. Brown Creeper 
A common migrant, and a fairly common winter resident. Ander- 
son (1907) recorded the only authentic breeding record for Iowa. 
A nest containing three newly-hatched young was found by Burtis 
R. Wilson, on an island in the Mississippi River five miles below 
Davenport, Scott County, May 10, 1891. Both birds were seen 
to visit the nest with food for the young. Other summer occur- 
rences and possible nesting records were listed for Polk, Pottawat- 
tamie, Mills, and Woodbury counties. 

In recent years this ^)ecies has either been overlooked as a sum- 
mer resident or it has retired northward. Roberts (1932) noted 
it as a breeder only in the pine forests of northern Minnesota. 
The only recent Iowa report is by Fenton (1923-24) who noted 
it during June, July, and August in six localities in Floyd County, 
once in Cerro Gordo County, and near Waverly, in Bremer County, 
during Jime of 1918 and August of 1917. No evidence of nesting 
was obtained. 

Family Troglodytidae 

Troglodytes aSdon farkmam Audubon. Western House Wren 
A very common summer resident, breeding in all parts of the 
state. Several observers in the southern and eastern portions re- 
ported it as abundant. There is no evidmce that the E!ast^n House 
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Wren, Troglodytes a. aedon Vieillot, occurs in Iowa. Specimens 
from the eastern half of the state were examined by J. T. Zimmer 
and H. C. Oberholser, who determined them all as parkmani. 

N annus Ucmalis hiemalis (Vieillot). Eastern Winter Wren 

A fairly common migrant in the eastern half of the state, un- 
common or somewhat rare in the western half, and a fairly rare 
winter resident. Allert reported it as a common migrant in Clayton 
County, with one winter record. Spiker considered it as a fairly 
common migrant in Chickasaw County. Pierce (1930) recorded it 
as a rather scarce migrant in Buchanan County. Ellis reported see- 
ing a few in Jackson Coimty. Nauman regarded it as very rare in 
Keokuk County. Gabrielson (1919) stated that this bird was a 
tolerably conunon migrant in Marshall County. DuMont (1931) 
recorded it as a fairly common migrant and an uncommon winter 
resident in Polk County Hendrickson has observed it as a winter 
resident several times in Story County. Rosene considered it rare 
in Boone County. Wolden reported it as rare in Emmet County. 
Both Bennett (1931) and Youngworth have found this bird to be 
an uncommon migrant in the Sioux Qty region. 

Tkryomanes bewkM beiwicln (Audubon). Bewick’s Wren 

An unconunon summ^ resident in the extreme southeastern comer 
of the state, a fairly rare and irregular summer residmt in the 
central and extreme eastern part of the state, along the MississiH>i 
River. Breeding records have been r^orted from the central and 
southern parts. Anderson (1907) listed it as rare and very locally 
distributed. A specimen was taken by Paul Bartsch at Burlington, 
Des Moines County, April 10, 1893, and two nests were found May 
25, 1892 and May 30, 1893. Giddings reported it as a rare migrant 
in Jackson County; one serai April 6, 1890, one the next day, and 
several on April 8, 1890. W. E. Praeger reported it as a scarce 
summer resident, breeding in Lee County. E. S. Currier considered 
it an uncommon summer resident in the same locality. W. G. 
Savage rqwrted it as a tolerably common summer resident in Van 
Buren County. Melvin P. Somes stated that a specimen had been 
takrai in Webster County. 

Miss Althea R. Sherman has seven records of this bird at National, 
Clasrton County. Allert collected a male, April 12, 1933 in the same 
county. A pair nesting in a bird box at Iowa City, Johnson County, 
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laised a brood of four young during May, 1933 (DuMont). H. E. 
Jaques reported one seen at Mt. Pleasant, Henry County, April 28, 
1933. W. G. Ross found this bird at Fairfield, Jefferson County, 
before 1907. A male in the Dwight collection, American Museum 
of Natural History, was taken by W. G. Savage at Hillsboro, Henry 
County, April 19, 189S. One was seen by Spiker (1924) in Wapello 
County, May 6, 1913. Nauman reported nine observations during 
late March or early April between 1919 and 1929. His only fsdl 
observation was October 29, 1925. DuMont (1931) recorded this 
bird as a fairly rare migrant, a rare summer resident, and breeder. 
Noted April 26, 1925 and September 24, 1924, by A. T. Watson. 
A single breeding record was obtained during June, 1931. The 
nest was placed in a mailbox and later rebuilt in another. Of the 
seven eggs laid only one hatched before the nest was deserted (J. E. 
Stewart and Olivia McCabe). Rosene has one record for Boone 
County. 

Tkryothorus huiomdanus ludovicianus (Latham). Carolina Wren 

An imcommon and irregular resident in the southern half of the 
state, very few records in the northern half. Recorded as a breeder 
only in the southern part of Iowa. Anderson (1907) classed this 
bird as very rare and local. Thomas Say reported it at Engineer 
Cantonment in 1819-20, and it was listed by J. A. Allen in 1870. 
Records were g^ven by Anderson for Webster, Linn, Van Buren, and 
Lee counties. 

Pierce (1930) recorded an observation of this bird in Buchanan 
County, April 20, 1923. A specimen in the museum of Iowa Wes- 
leyan College was secured at Burlington, Des Moines County, Sep- 
tember 2, 1886. A male in the Dwight collection, American Museum 
of Natural History, was taken by W. G. Savage at Hillsboro, Henry 
County, May 1, 1900. Stephens (1917) recorded a specimen cap- 
tured by G. O. Ludcke, at Sioux City, Woodbury County, early in 
October, 1916. It was identified by Ludcke and A. F. Allen and then 
released. Stephois (1918) recorded another which was seal by 
Allen and himself, February 27, 1918, in the same locality. It re- 
mained until March 21. DuMont (1931) recorded this as an un- 
common and irregular resident in Folk County. A summary of 
numerous observations at Des Moines indicated that this bird was 
more numerous or more frequently seen during the winter months 
than in the summer, Mrs. Toni Wendelburg recorded (Bulletin, 
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Iowa Orni. Union, VII, pp. 14 and 17) that a pair resided in her 
garden at Des Moines for two years, nesting during 1928 and 1929. 

Telmatodytes palustris dissaeptus (Bangs). Prairie Marsh Wren 
A fairly common migrant, a fairly common summer resident in the 
north-central and northwestern parts of the state, uncommon or rare 
in the southern and eastern portions, breeding throu^out its range. 
In 1907 Anderson recorded this bird as a common summer resident 
in all parts of the stale where suitable sloughs and marshes were 
found, being even abundant in some localities. As a result of the 
extensive draining of such marshes this bird has become considerably 
reduced in numbers. In 1932, F. L. R. Roberts rqjorted it abundant 
in the sloughs about Spirit Lake, Dickinson County, ten years ago, 
nesting in some numbers. During the last eight years no nests have 
been found. 

Cistothorus stellaris (Naumann). Short-billed Marsh Wren 
An uncommon migrant and a rare summer resident in the southern 
half of the state, fairly common in the northern part. Allert re- 
ported it as a common migrant, rathor irregular as to nesting; some 
years it was common, during others, entirely absait. Spiker con- 
sidered it rare in summer in Chickasaw County. Fenton (1923-24) 
recorded it as a tolerably common migrant and rare summer resident 
in Floyd County. Pierce (1930) recorded it as a fairly common 
but local summer resident in Buchanan County. Wolden r^orted 
it as fairly common in Emmet County. Gabrielson (1917) recorded 
a colony at Webb, Clay County. Spurrell (1921) considered this 
bird a common migrant and a common breeder in suitable localities 
in Sac County. Youngworth reported it as an uncommon breeder 
in Woodbury County, and Bennett (1931) recorded it as a tol- 
erably common migrant in the same locality. All observers in the 
southern part of the state rqjorted it as a rare or local breeder. 

Salpinctes obsoletus obsoletus (Say). Common Rock Wren 
A casual summer resident along the western border of the state. 
Anderson (1907) stated that it was first recorded from Iowa by T. 
Martin Trippe who took a specimen in October, and saw several 
others, in Decatur County. Trippe recorded: “It was seea on sev- 
eral occasions, far out on the prairie, running over the ties on the 
railroad track, retreating, v^en alarmed, into the dense prairie grass” 
(Am. Nat., 1873, p. S66). 



108 


IOWA STUDIES IN NATURAL HISTORY 


Guy C. Rich wrote Anderson from Sioux City as follows: “The 
Rock Wrens were here and bred for two or three years, but I have 
not seen them now for several years. A nest of eggs was discovered 
on June 25, 1898, badly incubated. On May 28, 1899, the two 
birds were again seen. On June 1, 1899, I saw two and possibly 
three birds. They sing a great deal. Found no nest, thou^. I 
thought them to be breeding. On June 10, 1900, the birds were 
discovered in another deep dirt-cut along railroad; no nest found. 
On September IS, 1901, had a bird brought in from another locality. 
I have also seen the measurements of two birds shot June 22, 1898.” 
Rich wrote Bennett that the nest at Sioux City was found June 25, 
1898 by Stanley Hills at the side of the big cut on the Riverside 
car track. The nest and eggs were deposited in the museum of the 
Sioux City Academy of Science. 

A single bird was observed by Walter W. Bennett and A. W. 
Lindsey at Stone Park, in Woodbury County, April 1, 1910. The 
bird was observed under ideal conditions, at one time not more than 
6 feet distant. A complete description of the plumage and song 
was made at the time of observation (Wilson Bull., XXXVII, p. 93). 
Miss Althea R. Sherman observed one of these wrens at National, 
Clayton County, September 27, 1914. It was watched for some 
time through 8-power passes from a distance of 30 feet. A com- 
plete description was written while observing the bird (Auk, XXXII, 
p. 234). There are no Iowa specimens. 

Family Mimidae 

Mimus polyglottos polyglottos (Linnaeus). Eastern Mockingbird 

An uncommon and irregular summer resident in the southern third 
of the state. Wandering individuals have been reported from all parts 
of Iowa during the summer months; occasionally present in winter. 
Anderson (1907) stated that it was a rare but regular summer resi- 
dent in the southern part of Iowa and that there were a number of 
records of its occurrence in the cratral, and even in the northern, 
part. A nesting record was listed for Sioux County. Guy C. Rich 
reported that a bird had been seen in several localities in Sioux City, 
Woodbury County, between May 30 and June 1, 1902, and that 
one had been observed the previous year. Keyes and Williams (1889) 
reported a specimen taken at Charles City, Floyd County. Peck and 
Walters both noted it in Bladkhawk County. One was seen in 
Mardiall County, Sq>tember 3, 1894. H. W. Parker recorded three 
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observations in Poweshiek and Jasper counties. Johnson stated that 
he had mounted one or two which had been killed near Des Moines, 
Polk County. Jeffrey r^orted a nesting record in Warren County, 
May 8 to 20, 1898. It was noted in tbe summer in Wayne County, 
and one was seen in Van Buren County during 1894. Cooke (1888) 
listed two winter records at Burlington, Des Moines County. Several 
observers found this bird to be a scarce summer resident, breeding 
in Lee County. 

It has been reported recaitly as breeding in several localities. 
Several pairs have nested four miles northeast of Maquoketa, Jack- 
son County, since 1914 (Ellis). A. W. Lindsey found a nesting pair 
in Sioux City, Woodbury County, during the summer of 1911 or 1912 
(Bennett). A pair nesting south of Valley Junction, Polk County, 
during June, 1929, was seen by several observers (DuMont, 1931). 
It was reported as nesting for three years, 1928 to 1930, six miles 
southwest of Stanton, Montgomery County (C. E. Hoskinson). A 
pair was reported nesting at Martinsburg in 1914, and another pair 
at South English, during the summer of 1926. Both localities are 
in Keokuk County. During July, 1929, a pair was found nesting 
seven miles west of Sigourney, in the same county, by J. B. Slate 
(Nauman). A pair breeding at Mt. Pleasant, Henry County, during 
1925, was foimd by Pete Parks and H. E. Jaques. 

There are a number of observations during the summer months. 
Observed in Woodbury Cotmty during April, 1925 by Charles J. 
Spiker and" Mrs. Marie Dales. Another seen by the latter October 
3, 1926. Mrs. Maud L. Moser reported two occurrences at Dallas 
Center, Dallas County. In Polk County it was seen durmg June, 
1922 by K. R. Nelson; during April, 1925, by A. T. Watson; seven 
birds seen in four different localities during 1929; a pair remained 
for five weeks during May and June, 1932 (DuMont). One was 
seen at Grinnell, Poweshiek County, during April, 1929 by Wayne 
Card, Mrs. W. H. Mack, and Donald Douglas. Nauman reported 
observations in Keokuk County during 1927 and 1929, and one by 
J. B. Slate during April, 1928. Spiker (1924) recorded two occur- 
rences in Wapello County, one during 1911 and the other in June, 
1923. It was reported seen at Fairfidd, Jefferson County, by W. G. 
Ross. Miss Althea R. Sherman observed one at National, Clayton 
County, August 16, 1931. One was seen at Vinton, Benton County, 
by Walter L. Burk in 1930. One was noted at Cedar Rj^ids, Liim 
County, May 9, 1931 by A. J. Palas and W. F. Kubichek. 
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There are two winter records. One visited several feeding trays 
in west Des Moines, Polk County, during February, 1932. Walter 
Rosene reported one during December, 1932 and January, 1933 at 
Ogden, Boone County. It remained five weeks. No Iowa specimens 
have been found by the writer. 

Dumetella carolinensis (Linnaeus). Catbird 
A common summer resident, breeding in all parts of the state. 
Anderson (1907) listed two winter records. Recently one was noted 
at Des Moines, Polk County, visiting a feeding table during December, 
1923. One was noted at Rock Rapids, Lyon County, during De- 
cember, 1931. A slightly crippled individual was seen at a feeding 
board at Iowa City, Johnson County, throughout December, 1931. 
In 1932 another, apparently uninjured, frequented the same board 
during that month. 

Toxostoma rufttm (Linnaeus) . Brown Thrasher 
A common summer resident, breeding throughout the state. It is 
occasionally found in winter. DuMont (1931) recorded that indi- 
viduals were seen in Polk County during December of 1928, 1929, 
and one remained through the winter of 1929-30. One was seen 
there December 26, 1932. One was seen by Mrs. S. Anderson at 
Ogden, Boone County, December 13, 1930. 0. S. Thomas recorded 
(Iowa Bird Life, II, pp. 25-26) that one spent most of the winter 
of 1931-32 at Rock Rapids, Lyon County. 

Family Turdidae 

Turdus migratorms migrator'ms Linnaeus. Eastern Robin 
An abimdant summer resident, breeding in all parts of Iowa. It 
is an uncommon but regular winter resident in the southern half 
of the state, somewhat rare and irr^lar in the northern portion. 

Hylockhla mustelina (Gmelin). Wood Thrush 
A common summer resident in all wooded areas of the state, most 
numerous along the larger rivers, less numerous in the north-central 
part of the state. Wolden reported it a rare summer resident in 
Emmet County, and Roberts noted it only as a migrant in Dickinson 
County. 

Hylockhla guttata fcaconi Bangs and Penard. Eastern Hermit Thrush 
A fairly common migrant in the Eastern part of the state and un- 
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common in the western portion. There are several typical examples. 

It is certain that some form of Eylocichla guttata other than faxoni 
occurs as a migrant in Iowa. Two specimens in the Dwight collec- 
tion, American Museum of Natural History, identified by the late 
J. Dwight as sequoiensis, were taken by Walter G. Savage at Hills- 
boro, Henry County. No. 12858, a male, secured April 7, 1897, 
measures as follows: wing, 93.7; tail, 69.8; exposed culmen, 16.0; 
tarsus, 29.8. It appears to be typical of sequoiensis. No. 12857, a 
female, taken April 20, 1895, measures as follows: wing, 94.0; tail, 
73.5; exposed culmen, 14.7; tarsus, 30.8. It is identical in colora- 
tion with No. 12858 and, exc^t for the slightly short wing, might 
be referred to audubom. Concerning these two specimms J. T. Zim- 
mer wrote as follows: “Certainly they match sequoiensis best, but 
geographically should not belong to that form. They should be 
audubom, if not faxoni, and they are decidedly paler than the latter 
form. They are smaller than the measurements given by Ridgway 
for auduboni, but agree with some other western specimens probably 
belonging to the same form.” 

There are two other gray-flanked Iowa specimens with wings meas- 
uring over 99.0. Both are in the University of Iowa Museum. One 
was taken by Anderson at Forest City, Winnebago County, April 6, 
1897; the other was taken by Rosene at Ogden, Boone County, 
April 17, 1928. They probably are auduboni. However, until a 
revisionary study of HylodcUa guttata is made, it seems advisable 
to leave these Iowa specimens uimamed. 

HylocicMa ustulata ustulata (Nuttall). Russet-backed Thrush 

Accidental. There is but one record of this Pacific coast ^edes 
in Iowa. There is a male. No. 26745, in the Dwight collection, 
American Museum of Natural History, collected at Keokuk, Lee 
County, May 20, 1907. This bird was formerly in the C. K. Worthai 
collection (DuMont: Wilson Bull., XLI, p. 252). 

Eylocichla ustulata swainsoni (Tscbudi). Olive-backed Thrush 

A fairly common migrant, slightly more numerous in the eastern 
part of the state. Normally it appears in numbers about equal with 
the Gray-cheeked Thrush, although this proportion varies from sea- 
son to season. 


Eylocichla minima aUciae (Baird). Gray-cheeked Thrush 
A fairly common migrant. Allert reported it a common migrant 
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in Clayton County. Spiker considered it rare in Chickasaw County. 
It was reported as a common migrant in Johnson County by Roberts. 
Nauman reported it as rare in Keokuk County. It was reported as 
fairly common, in Wapello, Polk, Story, and Boone counties. Wolden 
noted it as a common migrant in Emmet County, and both Bennett 
and Youngworth reported it common in Woodbury County. 

Hylockhla fuscescens salicicola Ridgway. Willow Thrush 

A fairly common migrant in the eastern part of the state, uncom- 
mon or somewhat rare in the western portion. A few observers con- 
sidered it as rare. Formerly it nested rarely as far south as central 
Iowa. Allen (1868) recorded it as being very common in western 
Iowa during July, 1867. Trippe (1872) had no records of it in 
Decatur and Mahaska counties. Keyes and Williams (1889) stated 
that several nests had been taken at Des Moines, Polk County. 
Bingaman found one nest in Kossuth County during May, 1903. An- 
derson (1907) recorded it as a summer resident in Winnebago County; 
he found no nests. He stated that Carl Kelsey noted it as a fairly 
common summer resident in Poweshiek County. There are no recent 
breeding records in Iowa. 

A series of six specimens from eastern Iowa was examined by J. 
Van Tyne. He determined them all as salicicola. A male in the 
Coe College Museum, taken August 2, 1902, appears to be as dark 
as typical fuscescens, but it is too dirty to be satisfactorily identified. J. 
T. Zimmer wrote that a male in the Dwight collection, American Mu- 
seum of Natural History, taken by Walter G. Savage at Hillsboro, 
Henry County, May 1, 1895, is equivocal, but not clearly separable 
from fuscescens. Both Oberholser and Van Tyns believe that all 
Iowa birds belong to the form salicicola. 

Sialia sialis sialis (Linnaeus). Eastern Bluebird 

A common summer resident, breeding in all parts of the state. 
A few are foimd irregularly in winter in southern Iowa. Pierce ( 1930) 
recorded this bird as a scarce summer resident. Both Bennett and 
Youngworth considered it a common resident in the Sioux City region 
with numerous winter records. DuMont (1931) recorded it as an 
abundant summer resident in Polk County and stated that none had 
beoi seen during December or January. However, a pair was seen 
there December 26, 1932. 
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Family Syiviidae 

PolhptUa caendea caertdea (Linnaeus). Blue-gray Gnatcatcher 

A fairly common summer resident in the southern part of the state 
and along the Mississippi River, uncommon in the central portion, 
rarely found in the upper Missouri River Valley. Anderson (1907) 
stated that it was a common summer resident in the southern part 
of Iowa, occurring regularly in the central part of the state, very 
seldom reaching northern Iowa. He listed r^rts from Pottawat- 
tamie, Decatur, Warren, Polk, Poweshiek, Mahaska, Blackhawk, Dela- 
ware, Linn, Johnson, Scott, Muscatine, Henry, Van Buren, and Lee 
counties. 

Allert slated that it was a conunon summer resident along the 
Mississippi bluffs in Clayton County. They were found breeding 
in several parts of the county. Spiker reported it as rare in Chicka- 
saw County. Pierce (1930) recorded observations during May in 
1923 and 1928 in Buchanan County, and stated that Mrs. Bordner 
found it nesting in Devil’s Backbone State Park, Delaware County, 
in 1923. Hendrickson noted a pair in the same locality during 
June, 1924. On May 17, 1932, Pierce found a nest of this bird in 
Delaware County, Nauman reported it as a breeding bird in Keokuk 
County. DuMont (1931) recorded it as an uncommon migrant 
in Polk County. Mrs. J. E, Stewart foimd a pair nesting there in 
1930. The -writer observed this species in the Ledges State Park, 
Boone County, each summer between 1918 and 1920. Bennett (1931) 
recorded it as rare in the Sioux City region. He cited observations 
by T. C, Stephens and Mrs. H, M. Bailey. Margaret L. War re- 
corded (Wilson Bull., XLIII, p. 230) seeing this bird at Hawardai, 
Sioux County, during the summers of 1929 and ’30. A nest was 
found during June, 1931. There are several specimens. 

Regulus satrapa satrapa Lichtenstein. 

Eastern Golden-crowned Kinglet 

A common migrant in all parts of the state, a moderately common 
winter resident in the southern half, irregular and somewhat rare 
in the northern part. 

Corthylio calendida calendula (Linnaeus). 

Eastern Ruby-crowned Kinglet 

A common migrant throughout the state, infrequently foimd dur- 



114 


IOWA STUDIES IN NATURAL HISTORY 


ing the winter in the extreme southern part. This bird appears to 
be more common than Regtdus satrapa. 

Family Motacillidae 

Anthus spinoletta rubescens (Tunstall). American Pipit 
An uncommon and irregular migrant. Anderson (1907) recorded 
it as a tolerably common migrant and listed records from Woodbury, 
Greene, Polk, Decatur, Hancock, Blackhawk, Mahaska, and Lee 
counties. 

Allert reported it as a fairly common migrant in Clayton County. 
Spiker considered it a common migrant in Chickasaw County. Fenton 
(1923-24) recorded one observation in Floyd County, April 17, 1917. 
Pierce (1930) recorded six observations of birds seen in plowed fields, 
Buchanan County. A flock of eight was seen by the writer at Fair- 
field, Jefferson County, May 6, 1933. Rosene observed it once in 
Boone Coimty. Wolden reported it as a former migrant in Emmet 
County, but that none had been seen for a number of years. Young- 
worth stated that it was rather uncommon as a migrant in Woodbury 
County, and Bennett (1931) recorded it as a tolerably common 
migrant There are several specimens. 

Anthus spraguei (Audubon). Sprague’s Pipit 
The present status is undetermined. Anderson (1907) stated that 
the only Iowa record was that of I. S. Trostler, who reported it as 
a straggler in Pottawattamie County; one killed near Manawa Lake, 
September 14, 1895. The writer has been unable to learn what 
became of this specimen. There are no further records. 

Roberts (1932) listed this as a common summer resident in the 
Red Rivar Valley region of northwestern Minnesota. Before the 
breaking up of the prairie it was a nesting bird in the southwestern 
part of that state. It is possible that migrants of this species through 
the Missouri River Valley have been confused with the American 
Pipit. A series of skins is needed. 

Family Bombyciliidae 

BowbycUla gamda pallidiceps Reichenow. Bohemian Waxwing 
An imconomon winter visitor in the northern part of the state, 
somewhat rare and irregular in the southern part. The erratic wan- 
dering of this bird appears to be governed by the presence or ab- 
sence of berries or other fruits (Stq)hens, 1920). Anderson (1907) 
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noted this bird November 24, 1894 in Winnebago County. The bidk 
of them are seen between December and March. However, Stephens 
(1920) recorded small docks seen throughout April and as late as 
May 4, 1920 in Woodbury County. From twenty to a hundred 
birds are normally aggregated in these flocks. Miss Althea R. Sher- 
man has recorded (Auk, XXXVIII, pp. 278-279) an account of the 
invasion of these birds into Iowa during the winter of 1908-09. A 
flock in Qayton County seaa by Jerome Jones and Mrs. D. A. 
Wright was estimated to have contained thousands of these birds. 
A. J. Palas observed a flock at Des Moines, March 18, 1923 which 
contained between five and six thousand individuals (DuMont, 1931). 
There are numerous specimens. 

BombycUla cedrorum Vieillot. Cedar Waxwing 
A common but irregular migrant, and a fairly common winter 
resident, most numerous in the southern part of the state; a few 
remain irregularly to breed. Wandering flocks may appear during 
any month of the year but are most frequently seen during the cherry 
season. Anderson (1907) listed breeding records from several parts 
of the state, and it has recently been reported as nesting in Clayton, 
Keokuk, Polk, Boone, and Woodbury counties. 

Family Loniidae 

Lanius boretdis boredUs Vieillot. Northern Shrike 
A rare winter visitor. Most of the wintering birds of this species 
are referable to the western subspecies invictus. One example, in a 
series of twdve Iowa specimens examined by Alden H. Mfller of 
the University of California, was determined as typical borealis. It 
is a female. No. 12712 in the Dwight collection, American Museum 
of Natural History, secured by Walter G. Savage at Hillsboro, Henry 
County, December 8, 1898. Three specimens were determined by 
Miller as intergrades between borealis and imnctus. These are: No. 
12710, a female in the Dwight collection, taken by Savage at Hills- 
boro, February 18, 1897; No. 17836, in the University of Iowa Mu- 
seum, secured by Lawrence Martin at Sioux City, Woodbury County, 
November 25, 1885; a female in the J. Eugene Law collection, taken 
at Perry, Dallas County, January 3, 1895. 

Lamus borealis invictus Grmnell. Northwestern Shrike 
A fairly common winter resid^t in all parts of the state. Of 
twelve spedmens examined by Miller (see above), one was determined 
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as borealis, three as boreaUs4nvictus intergrades, and eight as typical 
of invictus. Miller mote: “The large shrikes seem to tend more 
to the invictus type than toward borealis. None are of the extreme 
large size of invictus, but two or three of the five adults are very 
typical invictus as regards coloration.” Five so determined were 
taken by Walter G. Savage at Hillsboro, Henry County, and are 
now in the Dwight collection, American Museum of Natural History. 
They are: No. 12707, a male, secured January 6, 1896; No. 12706, 
a male, February 19 1895; No. 12708, a female, January 13, 1896; 
No. 12713, a male, January 4, 1900; No. 12711, a male, March 
1, 1897. Three are in the D. H. Talbot collection. University of Iowa 
Museum. These are: No. 17840, secured at Little Sioux, Hanison 
Cohnty, December 3, 1884; No. 17835, a male, taken at Sioux City, 
Woodbury County, December 8, 1884; No. 17838, a male, taken 
at the same place, January 3, 1884. 

Lanius ludoviciatms migrans Palmer. Migrant Shrike 
A fairly common summer resident, breeding in all parts of the 
state. It was reported as common by a number of observers. A 
series of seven specimens was submitted to Alden H. Miller of the 
University of California for examination. All were determined as 
migrans. Included in this series was a male taken in Woodbury 
County during April, a female from Sioux County in September, a 
male from Marshall County in April, a male from Linn County in 
March, and three males from Clayton County taken during April 
and May. One of the latter, taken at Giard, May 13, 1932, was 
determined as imgrans with characters sli^tly approaching excubi- 
forides. 

Anderson (1907) listed both excubiiorides and migrans, stating, 
however, that he believed most of the Iowa records should be referred 
to the latter form. The writer has found no evidence for including 
the White-rumped Shrike in the Iowa list. Certainly straggling in- 
dividuals must come into the western part of the state during mi- 
gration, but at present no substantiating specimens are to be found. 

Family Sturnidae 

Stumus vulgaris vulgaris Linnaeus. Starling 
Following its introduction in New York City during 1890 this 
bird increased rapidly along the Atlantic coast, and about 1916 it 
crossed the Allegany Moimtains. 
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The first record in Iowa was of a single bird that was caught and 
shown to W. S. Long at Lamoni, Decatur County, during December, 
1922. No more were seen until 1928 when a few were noted by 
Kubichek during March in Johnson County. During 1929 it was 
reported in Polk, Chickasaw, and Johnson counties. The invasion 
became widespread in 1931 and 1932. 

At the present lime (1933) it is a fairly numerous breeding bird 
in the eastern half of the state, and an uncommon winter resident. 
About one hundred and twenty reports of the Starling have been 
received, mostly from the eastern third of the state. An irregular 
line marking the distribution westwardly would eslend through the 
following counties: Floyd, Bremer, Blackhawk, Tama, Story, Boone, 
Dallas, Polk, Marion, Mahaska, Keokuk, Jefferson, and Van Buren. 
There are reports of Starlings in all counties east of this line, and 
besides the 1922 Decatur County record there are reports from Union 
County (1932), Monona County (1932), Calhoun County (1933), 
and Ida County (1933). This bird may be expected in increasing 
numbers in all parts of the state. 

Family Vireonidae 

Vireo griseus griseus (Boddaert). White-eyed Vireo 
A decidedly uncommon summer resident in the southern third 
of the state, and a rare straggler in the northern part. The writer 
has learned of no recent breeding records. Anderson (1907) recorded 
it as a tolerably common summer resident in southern Iowa and rather 
rare or irregular in the central part of the state. A summary of the 
county records listed by him is as follows: one collected in Wood- 
bury Coimty, April 18, 1900 (Rich); Walters rqwrted it as a rare 
nesting species in Blackhawk County; Giddings reported it as a 
common summer resident in Jackson County; Berry stated it was 
a common summer resident in Linn County; W. A. Bryan rqjorted 
it quite common in Story County; Henning classed it as fairly com- 
mon in Boone County; Trostler reported it as a conomon summer 
resident in Pottawattamie County. The r^rters from the southern 
counti^ more or less agreed that this bird was a summer resident. 

The writer is unable to account for the utter lack of recent rec- 
ords. One was identified by Roberts at Spirit Lake, Dickinson. 
Coimty, Alay 18, 1923. DuMont (1931) recorded it as an uncmn- 
mon migrant in Polk County. Migration dates ranging froin .^«il 
23, 1924 (Wendelburg) to May 22, 192S. (Watson) were listed for 



118 IOWA STUDIES IN NATURAL HISTORY 

the spring, and for the fall, from August 29, 1926 (Watson) to Sep- 
tember 13, 1925 (Watson). There are reports of this bird in Jef- 
ferson County before 1907 (W. G. Ross). It was r^wrted from 
Omaha May IS, 1926 (Letter of Information of the Nebr, Omi. 
Union). There are several specimens taken before 1900. 

Vireo belli belli Audubon. Bdl’s Vireo 
A fairly common summer resident in the southern and western parts 
of the state, somewhat rare in the northeastern portion, breeding 
throughout its range. Anderson (1907) listed this bird as a common 
or abundant summer resident. Allert and Pierce did not rqjort 
it from Clayton and Buchanan counties. Spiker considered it a 
rare summer resident in Chickasaw County. DuMont (1931) re- 
corded it as a fairly common summer residoit in Polk County. 
Bennett (1931) stated that it was common in sununer in the Sioux 
City region. 

Vireo flavifrons Vieillot. Yellow-throated Vireo 
A fairly common migrant, and a somewhat rare summer resident, 
breeding in small numbers throughout the state. It has recently 
been rqwrted as a summer resident in the following counties: Cla}rton, 
uncommon (Allert); Chickasaw, common (Spiker); Buchanan, oc- 
casional (Pierce) ; Keokuk, rare breeder (Nauman) ; Polk, rare 
(DuMont) ; Story, rate (Hendrickson) . 

Vireo solitarius solitarius (Wilson). Blue-headed Vireo 
A fairly common migrant in all parts of the state. Reported by a 
few observers as a common migrant, and by others as rare. 

Vireo olivaceus (Lirmaeus). Red-eyed Vireo 
A very common migrant, and a common sununer resident, breeding 
in all portions of the state. 

Vireo pkiladelpMcus (Cassin). Philadelphia Vireo 
An uncommon migrant. Anderson (1907) stated that it must 
have been rare in Iowa or else was overlooked, owing to its close 
resemblance to the Warbling Vireo. Specimens were listed from 
WTnnebago, Woodbury, and Johnson counties. 

Roberts considered this bird a fairly common migrant in Johnson 
County. DuMont (1931) recorded it as a fairly common migrant 
in Polk County. Eleven observations in the spring range from 
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April 28 to May 20. Nine fall records are from September 2 to 
October 8. 

There are four specimens in the Keyes collection, Iowa State Col- 
lege, Ames, that were secured in Polk County during 1885 and 1886. 
One in the University of Iowa Museum was also taken in Polk County 
during May, 1885. Two others in the same collection were secured 
in Marshall County during September, 1914. Another, a female, 
was taken August 31, 1901, at Forest City, Winnebago Cotmty. A 
female was collected at Iowa City, Johnson Coimty, May 20, 1904. 
One in the Coe College Museum was collected during May, 1913, 
probably in Linn County. Two females in the Allert collection were 
secured at Giard, Clayton County, May 18, 1928 and October 1, 1927. 

Vireo gUvus gilvm (Viallot). Eastern Warbling Vireo 
A common summer resident, breeding throughout the state. 

Family Compsothlypidae 

MniotUta varia (Linnaeus). Black and White Warbler 
A common migrant in all parts of the state. Anderson (1907) 
listed it as a breeding bird in Blackhawk, Liim, Van Buren, and 
I^e counties. It was noted as well during the summer in Winneshiek, 
Franklin, Woodbury, Polk, Hairy, and Scott counties. Youngworth 
noted young birds at Sioux City, Woodbury County, August 11, 1929 
and concluded that they were reared in the vicinity. However, no 
nests have been found within recent years in Iowa. 

Protonotaria cUrea (Boddaert). Prothonotary Warbler 
A fairly common summa: resident along the wooded streams and 
river-bottoms in southern Iowa. This Carolinian form has continued 
to increase slightly in numbers, and it has slowly been extending 
its range northward along the larger rivers. Anderson (1907) said 
that it about reached its northern limit on the Iowa River in John- 
son County, on the Cedar River in Blackhawk County, and on the 
Des Moines River in Webster County. Trostler rqiorted it as a 
common summer resident in Mills County. Guy C. Rich considared 
it rare at Sioux City, Woodbury County. Bailey collected two males 
in Allamakee County in 1904. 

Youngworth reported it as a breeding bird in the Sioux City region. 
A specimat was collected west of that city, in South Dakota, May 
11, 1929. Roberts observed it at Spirit Lake, Dickinson County, 
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May 17, 1928. Hendrickson considered it rare in Story County. 
DuMont (1931) listed four observations in Polk County. A specimen 
in the museum of Iowa State Teachers College was collected at 
Cedar Falls, Blackhawk County, in 1925. Pierce (1930) recorded 
one observation in Buchanan County. Allert rqwrted it as a com- 
mon summer resident along the Mississippi River bottoms in Clayton 
County. There are numerous observations from southeastern Iowa, 
as well as several specimens. 

Hdmitheros ^ermivorus (Gmelin). Worm-eating Warbler 
A fairly rare summer resident in extreme southern Iowa. Ander- 
son (1907) recorded it as breeding in Henry, Van Buren, and Kos- 
suth counties. Concerning the latter record, which is from the northern 
edge of the state, he says: “Nest with five badly incubated eggs 
taken June 4, 1904, in quite heavy timber on slightly sloping hillside; 
male taken (Bingaman).” It was noted as a migrant in Linn and 
Lee counties. Chapman (Warblers of North America, 1907, p. 49) 
states that it has been taken at Des Moines, Polk County, and on 
May IS, 1886, at Grinnell, Poweshiek County. 

DuMont (1931) listed it as a rare migrant in Polk County with 
the following observations: one observed May 25, 1915 (McCabe); 
one seen in the woods at Camp Dodge, September 10, 1925 (Palas); 
one noted September 13, 1930 (Wendelburg) . Nauman reported six 
observations in Keokuk County, ranging from April 27 to May IS. 
Spiker (1924) recorded one in Wapello County, May 25, 1913. 
There are three specimens in the Dwight collection, American Museum 
of Natural History, secured by Waller G. Savage at Hillsboro, Henry 
County: two males taken May 4, 1895 and May 17, 1898; a female 
collected May 20, 1898. W. E. Praeger has a specimen which he 
collected at Keokuk, Lee County, May 19, 1889, No recent breeding 
records have been rq>orted. 

Vermivora chrysoitera (Linnaeus), Golden-winged Warbler 
A fairly rare migrant in the eastern half of the state, unreported 
from the western part. Anderson (1907) listed it as a migrant 
in several eastern counties. Bingaman reported two nests taken in 
Grundy County during June, 1898. 

Gabrielson (1919) recorded it as a rare migrant in Marshall County, 
two specimens w»e collected. DuMont (1931) classed it as an un- 
common migrant in Polk County, six observations having been listed 
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for May and one for September. It was reported as a rare migrant in 
Boone County (Roscne), Story (Hendrickson and Roberts), Keokuk 
(Nauman), and Buchanan (Pierce) counties. There are a number of 
specimens. There are no recent reports of breeding. 

Vermivora pinus (Linnaeus). Blue-winged Warbler 
An uncommon migrant in the eastern half of the state, very rare 
in the western part. Reported as a fairly rare summer resident in 
central Iowa, more numerous eastwardly. Roberts (1932) states 
that it has slowly extended its range northward into Minnesota, 
being restricted to the Mississippi River bottoms. Anderson (1907) 
listed only one record from the northern part of the state, a nest 
found at Decorah, Winneshiek County, in June, 1895, by C. C. 
Smith. It was recorded as a summer resident in the southeastern 
part of the state. Reports of breeding were somewhat variable. 
Trostler considered it a common migrant and a scarce summer resi- 
dent in Pottawattamie County. 

Allert reported, it as a fairly common summer resident in Clayton 
County. Spiker noted it as rare in summer in Chidkasaw County. 
Pierce (1930) recorded it as a common migrant and a summer 
resident. Hendrickson found it to be a rare summer resident in 
Story County. Rosene rq)orted it as a rare breeder in Boone County. 
DuMont (1931) recorded it as a fairly rare summer resident in 
Polk County. Spurrell (1921) stated that three were seen by Mrs. 
George May in Sac County during the spring of 1912. 

Vermivora peregrina (Wilson). Tennessee Warbler 
A common migrant in all portions of the state. It appears to vary 
somewhat in numbers, being abundant during some seasons and at 
others, only fairly common. 

Vermivora celata celata (Say). Orange-crowned Warbler 
A fairly common migrant throughout the state. No doubt it is 
frequently overlooked because of its somber colors. There are a 
number of specimens. 

Vermivora ruficapSla rupcapiUa (Wilson). Nashville Warbler 
A fairly common migrant, somewhat rare in the northwestern part 
of the state. Althou^ several observers rq)orted it as rare, in the 
experience of the writer, this bird is one of the commonest migrant 
warblers in central and eastern Iowa. 
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Compsothlypis atitericana pusilla (Wilson). Northern Parula Warbler 
An uncommon migrant in the eastern part of the state, somewhat 
rare in the western part. Reported by a number of observers as a 
rare migrant. There are no breeding reports. Several specimens 
have been secured. 

Dendroica aestiva aesHva (Gmelin). Eastern Yellow Warbler 
An abundant summer resident, breeding in all parts of the state. 

Dendroica magnolia (Wilson). Magnolia Warbler 
A common migrant in the eastern part of the state, uncommon 
and somewhat irregular in the western half. 

Dendrmca tigrina (Gmelin). Cape May Warbler 
A fairly rare migrant. In the ’80’s this bird was considered very 
rare west of the Misassippi River, Anderson (1907) listed records 
from Winneshiek, Blackhawk, Jackson, Linn, Johnson, Poweshiek, 
Scott, Van Buren, and Lee counties. 

The following county reports were received: Clayton, imcommon 
migrant (Allert); Chickasaw, rare migrant (Spiker); Buchanan, ir- 
regular migrant (Pierce) ; Keokuk, extremely rare, only two in twenty 
years (Nauman); Polk, fairly rare migrant, three recent records 
(DuMont); Story, rare migrant (Hendrickson); Boone, irregjular 
migrant (Rosene) ; Sac, rare migrant (Spurrell) ; Dickinson, one seen 
May 13, 1933 (Bennett), rare migrant (Roberts); Emmet, irregular 
migrant (Wolden); Woodbury, not common (Youngworth) ; un- 
common migrant (Bennett). There are several specimens. Chapman 
(Warblers of North America, 1907, p, 129) listed one taken at Iowa 
City, Johnson County, November 27. 

Dendroica caertdescens caerulescens (Gmelin). 

Black-throated Blue Warbler 

A fairly rare migrant in the eastern part of the state, imr^rted 
from the western part. Anderson (1907) recorded it as a rare mi- 
grant in Winnebago, Webster, Blackhawk, Linn, Jackson, Scott, Powe- 
shiek, Mahaska, and Van Buren coimties. He listed a male which 
he collected in Winnebago County, May 14, 1892. 

Allert r^orted it as an uncommon migrant in Clayton County. 
Miss Althea R. Sherman has several observations of this bird at 
National in the same county. A male in her collection was picked 
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up dead, May 27, 1909. Pierce (1930) recorded one occurt«ice in 
Buchanan County. Nauman considered it a very rare migrant in 
Keokuk County. DuMont (1931) listed it as a fairly rare migrant 
in Polk County. It was noted from May 17 to 31, and Sq>tember 
25 to 30. Hendrickson reported it a rare migrant in Story County. 
Fenton (1923-24) recorded it as a rare migrant in Floyd and Mitchell 
counties. A male in the Coe College Museum was collected by O. 
M. Greenwood in Delaware County, May 16, 1914. Three speci- 
mens in the Philadelphia Academy of Natural Scieices were collected 
by W. L. Abbott in Mitchell County, Sq)tember 6, 7, and 8, 1879. 

Dendroica coronata (Linnaeus). Myrtle Warbler 
A very common migrant in all parts of the state. Reported by 
most observers as the most abundant warbler. 

Dendroica virens virens (Gmelin). Black-throated Green Warbler 
A fairly common migrant in the eastern part of the state, un- 
common in the western portion. A few observers consider it a rare 
migrant. It is rq)orted as common in Qayton County (Allert), and 
in Polk County (DuMont). 

Dendroica cerulea (Wilson). Cerulean Warbler 
An uncommon summer readent in south-central and eastern Iowa, 
rare in the western part. It has beai noted most frequently during 
the period of migration. However, as the northward limit of its 
breeding range is in southeastern Minnesota, it is altogether probable 
that these birds are present in Iowa during the summer months but 
overlooked due to their shyness. 

Allert noted it as a tolerably common migrant and rare summer 
resident in Qayton County. Hendrickson reported a pair seen in 
Delaware County during May, 1924. Pierce (1930) has one ob- 
servation for Buchanan County, and a record of four birds in Dda- 
ware County during May, 1931. DuMont (1931) listed it as an 
uncommon migrant in Polk County; there are a number of observa- 
tions. The writer has frequently found this bird in the Ledges State 
Park, Boone County, where it is a regular summer resident and a 
few breed. Rosene has foimd it regularly in Boone County. This 
is the same locality in which J. A. Allen foimd it quite common in 
1868. Spurrell (1921) stated that there im one specimen in the 
H. B. Smith collection taken in Sac County. Wolden furnished the 
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most northerly record in Iowa. He observed one during August 
in Emmet County. A male taken by A. J. Anderson at Sioux City, 
May 20, 1899, is now in the Pettigrew Museum, Sioux Falls, South 
Dakota. Mrs. J. A. Dales observed this bird once at Sioux City. 
There are several specimens from southern and eastern Iowa. 

Dendroka fusca (Muller). Blackburnian Warbler 
A regular spring and fall migrant in the eastern half of the state, 
rare in the western part. Reports of abundance from eastern Iowa 
vary considerably. AUert noted it as a common migrant in Clayton 
County. Pierce (1930) listed it as a regular migrant in Buchanan 
County. Gabrielson (1919) recorded it as a tolerably common spring 
migrant in Marshall County. DuMont (1931) stated that it was 
n fairly common migrant in Polk County. All other observers in 
eastern Iowa reported it as rare. Wolden considered it a rare mi- 
grant in Emmet County. Bennett (1931) recorded it as an uncom- 
mon migrant in the Sioux City region. Youngworth reported it as 
very rare in the same area. 

Dendroica dominka albUora Ridgway. Sycamore Warbler 
Probably a fairly rare summer resident in the extreme southern 
part of the state. According to the A. O. U. Check-List, 4th Edition, 
this q)ecies breeds from southeastern Nebraska, southern Wisconsin, 
southern Michigan, southward. While there are several observations 
of this bird in Iowa all except two have been made during May. 
Spiker (1924) saw one near Ottumwa, Wapello County, August 28, 
1913. DuMont (1931) recorded one seen by A. T. Watson at Des 
Moines, Polk County, August 29, 1926. Another observation by 
Watson at Des Moines was May 29, 1927. Roberts noted one at 
Iowa City, Johnson County, May 17 1931. The record of several 
observations has been furnished from the files of the U. S. Biological 
Survey. These include observations at Sigourney, Keokuk County, 
by Nauman on the following occasions: May 18 to 26, 1917; May 
16 to 18, 1920; May 22, 1921; May 21 to 23, 1922; May 23 and 
24, 1924; May 20, 1927. Spurrell (1921) recorded an observation 
by Mrs. George May at Wall Lake, Sac County, May 13, 1913. It 
is difficult to know whether this may be considered as a straggling 
record or the misidentification of another species, probably the Black- 
burnian Warbler. 

Anderson (1907) described in detail a ^pecim^ secured by George 
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H. Berry at Keokuk, Lee County, May 4, 1888. This specimen 
was formerly in the Coe College Museum, 

Dendroica pensylvamca (Linnaeus). Chestnut-sided Warbler 
A fairly common migrant in the eastern part of the state, un- 
common and somewhat irregular as a migrant in the western part. 
Anderson (1907) recorded it as an abundant migrant in all parts 
of the state, breeding in many localities, but rather locally distributed. 
It was listed as breeding in Kossuth, Blackhawk, Tama, Linn, Jack- 
son, Poweshiek, Mahaska, Van Buren, Lee, and Pottawattamie coun- 
ties, and as a summer resident in Franklin and Henry counties. 

It has recently been reported as a common migrant in Clayton 
County (Allert), Chickasaw County (Spiker), and Polk County 
(DuMont). It has been noted as a rare migrant in Story County 
(Hendrickson), and in Boone County (Rosene). Stephens r^rted 
seeing one or two each season at Sioux City, Woodbury County. 

Since 1900 this bird has entirely disappeared from Iowa as a 
breeding species. Roberts (1932) has noted a similar condition in 
the southern part of Minnesota. However, he believes a careful 
search through the second-growth and cut-over areas would reveal 
this warbler as a scarce breeder south to the Iowa line. 

Dendroica castanea (Wilson). Bay-breasted Warbler 
A somewhat rare migrant in eastern Iowa. There are very few 
records from the western part. Anderson (1907) listed it as a rather 
rare migrant in eastern Iowa; once observed at Spencer, Clay County. 
It was recorded from Winneshiek, Blackhawk, Jackson, Scott, John- 
son, Poweshiek, Van Buren, and Lee counties. 

Allert reported it as an uncommon migrant in Qa)rton County. 
DuMont (1931) recorded it as an uncommon migrant in Polk County. 
All other observers reporting from the eastern part of the state 
considered it rare. Tinker (1914) recorded that a single adult male 
was collected by Alexander G. Ruthven in a grove in Clay County, 
July 4, 1907. T. C. Stephens recorded (Wilson Bull., XXV, p. 
202) the following observations from Sioux City, Woodbury County, 
during 1913: “The only previous record of mine is June 4, 1910 
on the College campus. This year Miss Pearl Woodford told me of 
seeing one at Sergeant Bluff on May 10. On the 14th Mr. Arthur 
Lindsey saw two on the campus; on the 15th I saw one; and on the 
18th one was reported to me by Paul Chipperfidd.” Thwe are sev- 
eral specimens. 
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Dendroica striata (Forster). Black-poll Warbler 
A common migrant in all parts of Iowa. The report of a pair 
breeding in Dallas County, May 20, 1894, must be considered as a 
misidentification. Although the female was collected the male was 
not seen. 

Dendroica piftus pinus (Wilson). Northern Pine Warbler 
A migrant in irr^ular numbers throughout the state. Anderson 
(1907) said that because this warbler is rarely found outside of 
pine woods it is very locally distributed in Iowa, although it fre- 
quently appeared in considerable numbers during migration. Several 
specimens were listed. 

It was not reported from Clayton County. Spiker considered it a 
rare migrant in Chickasaw County. Pierce (1930) recorded it as 
a very irregular and scarce migrant in Buchanan County. Nauman 
noted it in Keokuk County during May, from 1926 to 1929. DuMont 
(1931) listed it as a rare migrant in Polk County. Rosaie reported 
it as rare in Boone County. Wolden noted it as a rare migrant 
in Emmet County. Bennett (1931) recorded it as an uncommon 
migrant in the Sioux City region; he noted a pair at Arnold’s Park, 
Dickinson County, May 13, 1933. H. C. Oberholser wrote that 
the hies of the U. S. Biological Survey contained many migration 
records from Iowa. There are three specimens in the Dwight collec- 
tion, American Museum of Natural History, secured by Walter G. 
Sav^e at Hillsboro, Henry County: a male and a female taken 
April 25, 1897, and a male April 24, 1900. 

Dendroica discolor discolor (Vieillot). Northern Prairie Warbler 
A rare straggler from the south. Anderson (1907) recorded a single 
observation by Morton E. Peck, who’ ^ent several hours trying to 
collect one of these birds in Linn County in 1896. 

DuMont (1931) listed four observations for Polk County: it was 
seen by Kenneth R. Nelson on May 14, 1923 and May 1, 1927; 
one was noted by Olivia McCabe, May 28, 191 S; tme was noted by 
Toni Wenddburg, September 13, 1930. The files of the U. S. Bio- 
logical Survey contained a record of observations by a Mr. Mosher of 
West Liberty, Muscatine County. He noted a single bird S^tem- 
ber 29 and 30, 1922. There are no Iowa q)edmcns. Evidence of 
breeding is entirely unsatisfactory. 
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Dendroica palmarum palmarum (Gmdin). Western Palm Warbler 
It is noted in Iowa only as a migrant. Anderson (1907) listed 
it as a common spring and fall migrant in the eastern and craitral 
portions of the state. No observations from the western part of 
the state were recorded. 

Reports from the various counties are as follows: Cla)d;on, com- 
mon migrant (AUert); Chickasaw, fairly common (Spiker); Floyd, 
uncommon migrant (Fenton) ; Buchanan, an abundant migrant 
(Pierce) ; Keokuk, common migrant, sometimes rare (Nauman) ; Wa- 
pello, fairly common migrant (Spiker); Polk, very common spring 
migrant, not common in the fall (DuMont); Marshall, a common 
spring migrant (Gabrielson) ; Story, rare migrant(Hendrickson) ; Boone, 
rare migrant (Rosene); Sac, rare migrant (Spurrell); Emmet, com- 
mon migrant (Wolden) ; Dickinson, common migrant (Roberts) ; 
Woodbury, tolerably common migrant (Bennett). Youngworth noted 
it as a spring and fall migrant in the same locality, not especially com- 
mon or regular. In the experience of the writer this bird has been 
found as a common migrant in central Iowa, arriving with great regu- 
larity on April 26. There are many specimens. 

Seiunts aurocapillus (Linnaeus). Oven-bird 
A conunon migrant in the eastern part of the state, fairly common 
m the western portion. It is a summer resident in all parts of Iowa, 
breeding commonly in the heavily wooded sections of the south and 
east, uncommon in the central area, and rare or absent in the north- 
west. Both Beimett and Youngworth reported it as a rare breeder 
ill Woodbury County. Wolden has noted it as a frequent summer 
resident in Emmet County. 

Seiuriu noveboracensis noveboracensis (Gmdin). 

Northern Water-Thrush 

A casual migramt along the Mississippi River Valley. The writer 
recorded (Auk, XLVII, pp. 91-93) two specimens in the Dwight 
collection, American Museum of Natural History. No. 12787, a 
male, was secured by Walter G. Savage at Hillsboro, Henry County, 
May 29, 1897. The eiqiosed culmen measured 11.0 mm., bill from 
nostril, 9.1 mm. No. 26465, a finale, was formerly in the C. K. 
Worthen collection and was taken at Keokuk, Lee County, May 12, 
1904. Exposed culmen, 11 mm., bill from nostril, 9.7 mm. Because 
of the very slight diffB'ences in size and coloration between this 
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subspecies and the next all sight records of S. noveboracensis in Iowa 
should be referred to Grinnell’s Water-Thrush. 

Semrus noveboracensis notabilis Ridgway. Grinnell’s Water-Thrush 
A fairly conunon migrant in all parts of the state. It is reported 
as a common migrant by several observers in the eastern part of the 
state, and from the Sioux City region. During May, 1933 the writer 
found this bird to be an abundant migrant along the Iowa River in 
Johnson County. 

Several records of breeding noted by Keyes and Williams (1889) 
and Anderson (1907) must be considered as misidentifications of 
Semrus motacUla. The southern breeding limit of Grinnell’s Water- 
Thrush is considerably to the north. A series of eleven Iowa speci- 
mens of notabilis was examined, including five from Clajrton Cotmty. 
This confirms the general opinion that this form is the one noted 
most frequently as a migrant through Iowa. 

Semrus motacilla (Vieillot). Louisiana Water-Thrush 
An uncommon summer resident in the southern and eastern part 
of the state, most numerous as a breeding bird along the Mississippi 
River bottoms. Anderson (1907) stated that it was found in most 
parts of Iowa, breeding sparingly throughout its range, but that it 
was generally rare north of the nnddle of the state. It was listed 
as a breeding bird in Kossuth, Winneshiek, Linn, Mahaska, Decatur, 
and Lee counties. It was noted as a summer resident in Blackhawk, 
Poweshiek, Van Buren, and Pottawattamie counties. ^ 

Rosene reported this bird as common in Boone County, where 
he recently found it breeding. Allert stated that it has been found 
as a summer resident in Qayton County. SpurreU (1921) recorded 
only one observation in Sac County. It has been reported from 
Woodbury County as a common migrant, by Bennett (1931), as a 
regular migrant every spring, by Youngworth (Wilson Bull., XLIII, 
p. 65), and Stephens recorded (ibid XXV, p. 202) that it seemed 
to be the more common of the two Water-Thrushes. These observa- 
tions may denote an extension of range of this Carolinian form, north- 
ward along the Missouri River Valley. However, there are no South 
Dakota records as yet, and it is reported only in southeastern Minne- 
sota. 

Oporomis formosus (Wilson) . Kentucky Warbler 
A rare summer resident in southern and eastern Iowa. Anderson 
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(1907) listed several records. Peck took a specimen at LaPorte 
City, Blackhawk County. A female was collected at West Liberty, 
Muscatine County, by E. H. King on May 1, 188(1?). It is now 
in the Coe College Museum. Giddings reported that it was rather 
rare; a few bred each season in Jackson County. A male now in 
his collection was taken at Sabula. One was secured at Burlington, 
Des Moines County, May 11, 1884 by F. Klnitham and C. J. Reed. 
W, G. Savage reported it as a common summer resident in Van Buren 
County. It was noted as a common summer resident in Lee County 
by Praeger and Currier. 

Leroy Titus Weeks observed three birds at McGregor, Clayton 
County, August 8, 1923. On August 16, 1923 he collected one at 
the same place but it was not preserved (notes from U. S. Biological 
Survey). A male was observed by the writer at Iowa City, Johnson 
County, May 22, 1933. A specimen in the Davenport Public Museum 
was taken in Scott County by W. L. Allen. Two males in the 
Dwight collection, American Museum of Natural History, were se^ 
cured by Walter G. Savage at Hillsboro, Henry County, May 16 
and 27, 1900. Spiker (1924) recorded that one was seen near 
Ottumwa, Wapello County, July 31, 1914. DuMont (1931) recorded 
it as a rare straggler in Polk County, where it was noted May 17, 
and September 13, 192S by A. T. Watson; on May 21, 1927 one 
was seen by Watson and Kenneth R. Nelson. A straggling record 
from northwestern Iowa is of an adult male secured by Otto W. Remer 
at LeMars, Plymouth County. This bird was captured alive about 
April 28, 1916, and it was mounted by A. J. Anderson, former Sioux 
City taxidermist. This specimen remains in Remer’s collection and 
it was recently examined by the writer. There have been no recent 
reports of breeding. 

Oporomis agUis (Wilson). Connecticut Warbler 

An uncommon or somewhat rare migrant, reported only from the 
eastern half of the state; less frequ«itly noted in the fall. Anderson 
(1907) recorded specimens collected in Winnebago, Hancock, Linn, 
and Van Buren counties. 

Allert reports it as an uncommon migrant in Clayton County. Miss 
Althea R. Sherman has three specimens in her collection which were 
picked up dead at National, in the same county, May 27, 1909. 
This bird is reported as a rare migrant in the following counties: 
Chickasaw (Spiker); Floyd (Fenton); Buchanan (Pierce); Keokuk 



130 


IOWA STUDIES IN NATURAL HISTORY 


(Nauman); Story (Hendrickson); and Boone (Rosene). DuMont 
(1931) records it as a fairly common migrant in Polk County, noted 
in the sprin g from May S to 31, and in the fall from August 29 to 
October 1. There is a specimen in the Dwight collection, American 
Museum of Natural History, secured by Walter G. Savage at Hills- 
boro, Henry County, May 13, 189S. A male and a female in the 
museum of Iowa State Teachers College were taken by Harry Fields 
at Cedar Falls, Blackhawk County. Three specimens are in the 
University of Iowa Museum: a male. May 22, 1897 in Hancock 
County, and a female. May 20, 1904 at Forest City, Winnebago 
County, were both taken by Rudolph M. Anderson; a female was 
collected by Ira N. Gabriekon at Marshalltown, Marshall County, 
August 22, 1914. 

Oporoinis Philadelphia (Wilson). Mourning Warbler 
An uncommon and irregular migrant throughout the state, slightly 
more numerous in the eastern part. It was reported as rare by sev- 
eral observers. DuMont (1931) classed it as a fairly common mi- 
grant in Polk County. Gabrielson (1919) recorded it as a tolerably 
common migrant in Marshall County. Spiker (1924) listed it as a 
common migrant in Wapello County. Youngworth recorded (Wilson 
BuU., XLin, p. 65) seeing forty-five of these birds in a walk of 
two or three miles at Sioux City, Woodbury County, May 22, 1930. 
There are several specimens. 

Geotklypis trichas brachidactyla (Swainson). 

Northern Yellow-throat 

A common summer resident, breeding in all parts of the state. 

Icteria virens xirem (Linnaeus). Yellow-breasted Chat 
A fairly rare summer resident in southern Iowa, and fairly com- 
mon along the Missouri River Valley, north at least to the mouth 
of the Big SiouK River, breeding throughout its range. This bird 
was formerly much more numerous. Anderson (1907) stated that it 
was a common summer resident as far north as the center of the state, 
abundant in the southeastern part, and rather rare in most localities 
in northern Iowa. It was recorded as formerly common in Black- 
hawk and Des Moines counties, but became scarce due to the dose 
pasturing of the woods. W. H. Bingaman reported it as a common 
summer resident, nesting in Kossuth County. Guy C. Rich con- 
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Hdered it as an uncommon summer resident in Woodbury County. 
A specimen was listed, taken by J. E. Law in Cerro Gordo County, 
May 30, 1891. 

AUert reported several early observations by Miss Althea R. Sher- 
man in Clayton County, but none seen recently. Fenton (1923-24) 
recorded seeing two birds in Floyd County, May 20, 1918. Nauman 
considered it a rare summer resident, nesting in Keokuk County. 
Spiker (1924) had several reports of this bird in Wapdlo County. 
DuMont (1931) listed a single recent observation for Polk County. 
Lester P. Fagen noted it as a breeding bird in that locality in 1909. 
Hendrickson noted it as a straggler in Story County. Rosene re- 
ported it as rare in Boone County. Bennett (1931) recorded it as 
a tolerably common summer resident in the Sioux City region. There 
are several early specimens. In a letter to Thomas S. Roberts, May 
29, 1933, Howard F. Graesing of Spirit Lake, Dickinson County, 
reported finding a dead Chat two days before. 

Wilsonia citrina (Boddaert). Hooded Warbl» 

Formerly a rare summer resident in southern Iowa, breeding in 
the extreme southeastern comer. There are no specimens or recent 
observations. Anderson (1907) staled that the most northerly record 
west of the Mississippi River was of one seen by Morton E. Peck 
at LaPorte City, Blackhawk County. One was collected by Paul 
Bartsch at Burlington, Des Moines County, May 2S, 1892. H. J. 
Giddings reported seeing one in Jackson County, June 1, 1897. 
Trippe (1872) recorded taking one in Mahaska County. Lynds 
Jones reported one collected in Poweshiek County, May 18, 1888. 
W. E. Praeger noted it as a summa: resident, breeding in Lee County. 
Edmonde C. Curier stated that it nested commonly at Keokuk, Lee 
County, frequenting the damp bottom-land along the Mississippi 
and Des Moines rivers. 

WUsoma pus'tUa pttsUla (Wilson). Wilson’s Warbler 
A fairly common migrant in all parts of the state, somewhat ir- 
regular in occurrace in the western part. This bird was reported 
as a common migrant in Clasrton County (AllCTt), Marshall County 
(Gabridson, 1919), Polk County (DuMont, 1931), and in Keokuk 
County (Nauman). 

WUsonia canadensis (Linnaeus). Canada Warbler 
A fairly common migrant in eastern and central Iowa, and appar- 
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ently rare in the western part. Anderson (1907) stated that Thomas 
Say noted this species at Engineer Cantonment in 1819-20. 

It was listed as a common migrant in Clayton County (Allert), 
and in Polk Coimty (DuMont, 1931). Pierce (1930) recorded it 
as a regular migrant in very small numbers in Buchanan County. 
Gabrielson (1919) recorded it as an uncommon spring migrant. All 
others, who observed it in eastern Iowa, listed it as rare. Roberts 
reported one observation of it in Dickinson County. Bennett (1931) 
recorded it as a tolerably common migrant in the Sioux City region; 
Stq>hens and Youngworth did not list it from this area. 

Setophaga ruticUla (Linnaeus). American Redstart 
An abundant migrant, and a common summer resident, breeding 
throughout the state. It is less numerous in the northwest part. 
Wolden reported it as a rare summer resident in Emmet County. 
Roberts noted it only as a migrant in Dickinson County. Bennett 
(1931) listed it as a common summer resident in the Sioux City area; 
Youngworth classed it as an uncommon summer resident in the same 
area. 

Family Ploceidae 

Passer domesticus domesticus (Linnaeus). English Sparrow 
An abundant permanent resident, breeding in all parts of the state. 
This obnoxious alien was introduced into this country at New York 
during 1850. Its westward invasion was supplemaited in Iowa by 
a number of local plantings. It first appeared at Burlington in 
1869-70 where it may have been introduced. Ten pairs, dther from 
Europe or from an established colony in this country, were planted 
at Davenport in 1870. At Cedar Rapids they were introduced from 
Massachusetts about 1874. Twenty pairs were planted at Dubuque 
In 1876. It was introduced at Sioux City in 1882. 

During recent years these birds appear to be inaeasmg somewhat 
in the open country, feeding in the grain fidds, and nesting about 
the farm buildings. The invasion of the starling has as yet had 
no ^ect in reducing the number of “House Sparrows” in this area. 

Family Icteridae 

Dolichonyx oryzivorus (Linnaeus). Bobolink 
A fairly common migrant throu^out the state, a common breeding 
bird in the northern part, uncommon and irregularly distributed in 
the southern portion. These birds were considerably reduced in num- 
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bers due to the breaking up of practically all the original prairie. At 
present they appear to be increasing somewhat, particularly in north- 
eastern Iowa. 

SturncUa magna magm (Linnaeus). Eastern Meadowlark 
A common summer resident, most numerous in the southern and 
eastern part of the state, uncommon in the northwestern portion. 
It is found regularly during the winter in southern Iowa. It is no 
longer possible to establish a line of demarcation between the Eastern 
and the Western Meadowlarks as their ranges have so broadly over- 
lapped that both are present in most counties in the state. The 
louder song of the Western Meadowlark is generally a sufficiently 
diagnostic character for differentiating between these two. 

Stumdla neglecta Audubon. Western Meadowlark 
A common summer resident in the western and northern half of 
the state, less frequently noted in southeastern Iowa. It has been 
increasing in numbers in the northeastern part of the state. Allert 
reported them present in numbers about equal with those of the 
Eastern Meadowlark in Clayton County. Pierce (1930) considered 
magna slightly more numerous than neglecta in Buchanan County and 
northward. It has been noted regularly as a winter resident in 
.southern Iowa, less frequently northward. 

A series of sixty-nine skins from Woodbury County (part of the 
Talbot series of over seven hundred neglecta) contained in the Uni- 
versity of Iowa Museum, are all typical neglecta, showing no inter- 
mediate characters. 

Xanthocephalus xanthocephalus (Bonaparte). Yellow-headed Blackbird 
A common summer resident in northern and western Iowa, breeding 
from the central part of the state westward. It occurs as a com- 
mon nugrant in western Iowa, somewhat rare in the extreme eastern 
part. However, Spiker reported it as a common migrant in Chicka- 
saw County. It has recently been noted as a local breeder in Polk, 
Story, and Hamilton counties (DuMont). Records of former breed- 
ing are extant from Marshall, Floyd, and Buchanan counties. Breed- 
ing colonies of considerable size may be found in northwestern Iowa 
wherever there are sloughs and marshes with a luxuriant growth 
of quill-reeds (Phragmites), and containing water throu^out the 
summer. 
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Agelaius pkoeniceus plwentceus (Linnaeus). Eastern Red-wing 

A very local breeder in extreme eastern Iowa, probably confined 
to the flood-plain of the Mississippi River. It is an uncommon mi- 
grant in the eastern part of the state, occasionally straggling into 
the central part. No specimens have been secured during the winter. 


Two breeding males from Qayton County takai May 13, 
as follows: 

measure 

County 

Wing 

Exposed 

Culmen 

Height at 
base 

Tarsus 

TaU 

Clayton 

117.0 

22.1 

13.4 

28.3 

85.0 

Clayton 

119.0 

22.2 

11.3 

28.0 

85.0 

Three breeding females taken in Clayton County May 13 
and one in Johnson Coimty May 13, measure as follows: 

and 14, 

Count}’ 

Wing 

Exposed 

Culmen 

Height at 
base 

Tarsus 

Tail 

Clayton 

102.0 

19.9 

10.0 

25.5 

74X) 

Clayton 

102.0 

18.0 

10.0 

25.5 

73.5 

Clayton 

101.6 

19.0 

10.3 

26.1 

76.0 

Johnson 

102.5 

18.S 

bill open 

25.6 

74.2 


There are specimens of phoemceus taken during the migratory 
period from Allamakee, Clayton, Johnson, Marshall, and Story coun- 
ties. The range of measurements of five males is: wing, 116.3 to 
121.0; exposed culmen, 21.4 to 22.4; height of culmen at base, 11.0 
to 11.9; tarsus, 27.3 to 30.5; tail, 83.4 to 90.1. The range of meas- 
urements of four females is: wing, 97.8 to 102.0; culmen, 17.8 to 
19.0; height of culmen at base, 9.8 to 10.4; tarsus, 25.0 to 26.5; tail, 
69.0 to 74.0. All specimens were identified by H. C. Oberholser. 

Agelaius pkoenketts arctolegus Oberholser. Giant Red-wing 

An abundant summer resident, breeding in all parts of the state 
excq>t the extreme eastern portion, where it is replaced by phoeniceus. 
It is an abundant migrant in all parts of the state. Some form of 
Red-wing winters irregularly in southern Iowa and occaMonally in 
the northern part. Specimens axe not available to determine whether 
these birds are arctolegus or foriis. The latter is a common early 
spring and late fall migrant tboughout the state. 
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Measurements of twelve breeding male arctolegus are as follows: 


County 

Wing 

EKjjosed 

Culmen 

Height at 
base 

Tarsus 

Tail 

Woodbury 

liS.3 

23.0 

11.2 

30.2 

92.0 

Cerro Gordo 

124.0 

22.8 

13.0 

28.8 

91.2 

Dallas 

125.5 

23.2 

11.0 

27.9 

90,2 

Dallas 

122.0 

23.8 

11.5 

29.0 

93.0 

Dallas 

121.0 

22.8 

11.9 

28,0 

90.0 

Dallas 

124.8 

22.8 

12.0 

29.0 

95.S 

Tama 

125.5 

22.4 

12.2 

29.0 

95.2 

Johnson 

122J0 

22.8 

11.0 

29.9 

89.0 

Johnson 

124.0 

23.0 

12.6 

32.2 

91.0 

Johnson 

122.0 

22,1 

13.0 

31.2 

88.0 

Johnson 

123.0 

23.4 

12.5 

32.0 

90.0 

Van Buren 

126,0 

24.6 

13.0 

31.4 

91.8 


Measurements of six breeding female arctolegus are as follows: 


County 

Wing 

Exposed 

Culmen 

Height at 
base 

Tarsus 

Tail 

Woodbury 

moulting 

19.0 

10.5 

27.0 

moulting 

Dallas 

103.5 

19.0 

10.0 

25.7 

75.0 

Tama 

106.0 

19.1 

10.1 

28.0 

79.0 

Tama 

102.0 

20.0 

bill open 

28.1 

75 0 

Tama 

104.0 

19.0 

bill open 

27.0 

79.0 

Johnson 

102.2 

19.6 

10.7 

27.0 

74.5 


Specimens taken during May, 1933, in Johnson County, appear 
to be nearly intermediate in ^ze, and in the coloration of females, 
between pkoenkcus and arctolegus, but slightly nearer the latter form. 

The range of measurements of fifteen male arctolegus taken in all 
parts of the state at other than the breeding season is as follows: 
wing, 120.5 to 126.0; exposed culmen, 21.4 to 24.3; height of culmen 
at base, 11.0 to 12.4; tarsus, 26.9 to 31.4; tail, 87.1 to 94.5. All 
of these specimens were identified by H. C. Oberholser. 

Agdaius phoeniceus fortis Ridgway. Thick-billed Red-wing 
A common early spring and late fall migrant in all parts of the 
.state, most numerous in the western portion. A study of wintering 
specimens probably would reveal this subspecies to be the one most 
frequently found. There is no evidence of its breeding in Iowa, nor 
any area containing forms intermediate between it and arctolegus. 

There are twenty-one males and four females takm in Woodbury, 
Monona, Winnebago, Story, Folk, Clayton, Linn, Iowa, and Johnson 
coimties, between October 6 and Aprfi 12. The range of measure- 
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ments of the sixteen adult males is as follows: wing, 127.0 to 130,4; 
exposed culmen, 22.0 to 23.7; height of culmen at base, 11.0 to 13.1; 
tarsus, 28.2 to 31.8; tail, 90.0 to 97.9. The range of measurements 
of four females is as follows: wing, 102.0 to 106. S; exposed culmen, 
19.0 to 22.0; height of culmen at base, 11.0 to 11.1; tarsus, 2S.0 
to 28.9; tail, 73.7 to 79.0. All specimens were identified by H. C. 
Oberholser. 

Icterus spurius (Linnaeus). Orchard Oriole 
An uncommon summer resident in the western half of the state, 
fairly rare and irregularly distributed in the northern and eastern 
parts, breeding throughout its range. It is reported as a common 
summer resident in the Sioux City region. 

There has been a noticeable decrease of this species since 1907 when 
Anderson recorded it as a common summer resident in all parts of 
Iowa. It is the opinion of the writer that the gracklc has been 
instrumental in driving it out. 

Icterus galbula (Linnaeus). Baltimore Oriole 
A common summer resident, breeding in all parts of the state. 

Euphag^s carolinus (Miiller). Rusty Blackbird 
A common migrant in all parts of the state, occasionally wintering, 
in small flocks, in the southern part. There are no breeding records. 

Eupkagus cyamcephalus (Wagler). Brewer’s Blackbird 
An uncommon migrant, most numerous in the western part of the 
state. Bennett (1931) recorded it as an uncommon migrant in the 
Sioux City region. Spurrell (1919) recorded it as a fairly common 
migrant in Sac County; they frequently were noted as they fol- 
lowed within a few feet of the plow; observations ranged from March 
IS to April 28. The following records were supplied from the files 
of the U. S. Biological Survey: Stqihens noted it in Woodbury 
County, May 19, 1913 and April 4, 1914; Spurrell reported it as a 
regular q)ring and fall migrant at Wall Lake, Sac County; Nauman 
rqwrted it regularly in the spring and fall migration, noting flocks 
of as many as 500. One catdogued in the U. S. National Museum 
was secured at Sioux City, Woodbury County, May 13, 1864. DuMont 
(1931) recorded it as an unconamon migrant in Polk County; mi- 
gration dates in the spring ranged from March IS to April 26. A 
flock of twenty-five was seen by Henry Birkeland at Nevada, Story 
County, April 20, 1933. The dark iris of the female and the violet 
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reflections on the head and neck of the male were noted. Roberts 
had seven records for Johnson County. 

This bird has gradually been extending its range eastward, and 
Roberts (1932) has recorded it as a common summer resident in 
Minnesota, breeding in colonies throughout most of that state. It 
may be expected as a breeding bird in northern Iowa. 

Quiscalus qulscula acneus Ridgway. Bronzed Crackle 
An abundant migrant and a very common summer resident, breed- 
ing in all parts of the state. It is occasionally found in winta:. 
Toward evening in the late summer or fall, flocks of several thousand 
grackles may be seen on their way to a selected grove or “roost.” 
These flocks frequently contain many red-wings, cowbirds, and a few 
starlings. 

Molothrus ater atcr (Boddaert). Eastern Cowbird 
A very common summer resident, breeding in all parts of the state 
excq)t, possibly, the northwestern comer. The only breeding speci- 
men available from that area proved to be Molotkrus a. artermiae. 
Additional breeding specimens from the western part of the state 
are needed to determine the ranges of these two races. 

The range of measurements of twenty-four male ater taken in 
Clayton, Linn, Johnson, Iowa, Poweshiek, Marshall, Story, and Polk 
counties, between April 11 and June 3, is as follows: wing, 103.0 
to 114.0; exposed culmen, 1S.6 to 18.0; height of culmen at base, 
9.8 to 11.1; tarsus, 2S.8 to 28.0; tail, 71.8 to 82.6. 

Molotkrus atcr artemisiac Grinndl. Nevada Cowbird 
An uncommon migrant in all parts of Iowa. An examination of 
edditional breeding specimens from the western part of the state 
may establish this western subspecies as the breeding form in that 
area. A male. No. 181S8 in the University of Iowa Museum, was 
secured by Will Wight, one of Talbot’s collectors, at Sioux City, 
Woodbury County, June 24, 1884. It is typical of artemisiae. Meas- 
urements of seven males are as follows: 


County 

Date 


Wing 

Culmen Height at 
base 

Tarsus 

Tafl 

Woodbury 

June 

24, 1884 

115.2 

18.6 

10.9 

28.0 

77.0 

Linn 

May 

16, 1927 

11S.0 

18.4 

11.2 

27.6 

815 

Johnson 

May 

23, 1894 

116.0 

18.2 

11.2 

28.1 

73.2 

Johnson 

May 

1, 1890 

116j0 

17.4 

10.6 

27.2 

785 

Johnson 

May 

12, 1890 

117.0 

18.0 

11.2 

27.1 

81.2 

Johnson 

May 

1, 1929 

116 0 

18.4 

10.4 

27.7 

815 

Polk 

May 

S, 1884 

1165 

17.9 

10.6 

27.9 

77.0 



138 


IOWA STUDIES IN NATURAL HISTORY 


This subspecies has not previously been rq>orted from Iowa. These 
specimens were identified by H. C. Oberholser. 

Family Throupidoe 

Piranga erytkromelas Vieillot. Scarlet Tanager 
A summer resident, breeding throughout the state. Most numer- 
ous in the heavily wooded areas of the south and east, and along 
the Missouri River in the west. Most of the observers reported it 
as fairly common, a few considered it as rare. 

Piranga rubra rubra (Linnaeus). Summer Tanager 
Formerly a fairly rare summer resident in the southern part of 
the state, a few records of breeding. Anderson (1907) listed the 
record of Reyes and Williams who slated that during the season of 
1889 it was seen at Des Moines, Polk County, and three nests with 
eggs were taken. Anderson listed these additional records: a speci- 
men was taken by Paul Bartsch at Burlington, Des Moines County, 
during the spring of 1889; one was secured by B. H. Wilson in the 
same locality April 20, 1899; an immature male was taken by W. G. 
Savage in Van Buren County, during 1895; it was recorded as a 
summer resident in Lee County (Praeger, Currier, and Berry); it 
was seen a few times in Marshall County (A. P. Godley) . 

DuMont (1931) recorded that Lester P. Fagen found a pair nest- 
ing in Polk County during two or three summers between 1903 and 
’06. There is a mounted pair of these birds in the Coe College 
Museum, taken by E. H. King at West Liberty, Muscatine County. 
The female was secured May 14, 1880 and the male was taken during 
1885. A male and a female in the Dwight collection, American Mu- 
seum of Natural History, were secured by Walter G. Savage at 
Hillsboro, Henry County, during 1895. The male was obtained June 
10 and the female May 3. 

There are no recent records. Rudolf Bennitt wrote that he had 
no recent reports from northan Missouri. 

Family Fringillidae 

Bichmondena cardinalis cardinalis (Linnaeus). Eastern Cardinal 
A permanent resident, breeding in all parts of the state. It is a 
common bird in the southern two-thirds and along the Mississippi 
and Missouri River valleys, somewhat rare in the extreme north- 
central part of Iowa. 
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The extension of the range of this Carolinian species into all parts 
of Iowa has attracted unusual interest among local bird students. 
The first appearance of this bird was noted in the foUowmg localities: 
one was caught in a box trap at Iowa City, Johnson County, during 
February, 1882; one was reported at Des Moines, Polk County, in 
188S; Charles Ruben Keyes reported many observations of it in 
Linn County after 1901; it was noted in the vicinity of Sioux City, 
Woodbury County, in 1902 by D. H. Talbot; it was reported in 
Jasper County during the same year; in 1907 Anderson included 
records from Webster County (Somes), Jackson County (Giddings), 
and Blackhawk County (Peck); Peck stated that twenty years be- 
fore it had been considered accidental in Blackhawk County, but 
in 1906 it was frequently seen; it was first reported in Sac County 
during the vrinter of 1913-14; it appeared in Floyd County during 
1916, and in Mitchell County the next year; Hendrickson noted this 
bird in the extreme northwest comer of Lyon County during the 
sununer of 1928; 0. S. Thomas saw it eight miles south of Rock 
Rapids, Lyon County, during February, 1929, and observed that in 
the next two years it moved twenty miles northward; Wolden re- 
ported that the first record in Emmet County was in 1933. In the 
Mississippi River Valley the advance was more rapid. After 1914 
it became a regularly established bird in southeastern Minnesota. 

DuMont (1931) has summarized the numbers of these birds at 
Des Moines, Polk Coimty, as recorded on the Bird-Lore Christmas 
Census. In 1923 eight observers found thirty-six cardinals, and in 
1929 seventeen observers reported one hundred and forty-nine. Spiker 
(1926) recorded that he saw thirty-seven during a half mile walk at 
Sioux City, Woodbury Cotmty, Febmary 18, 1924. 

Hedymehs ludovkiamts (Linnaeus). Rose-breasted Grosbeak 

A conunon summer resident, breeding throughout the state. 

Guiraca caerulea inter jusa Dwight and Griscom. 

Western Blue Grosbeak 

A rare straggler into the western part of the state. Bennett (1931) 
stated that it was imcommon in Nebraska near Sioux City. Young- 
worth observed a bird of this species in Woodbury County upon three 
different occasions during 1932, but in each instance was unable to 
collect it. On June 2S, he noticed a male about a mile east of 
Sioux City. On June 28, another was seen five miles northwest of 
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the city. Another was noted September 19. Roberts had one of 
these birds under observation for fifteen minutes at Spirit Lake, 
Dickhrson Coimty, May 18, 1924. Hendrickson observed a male 
at Cedar Falls, Blackhawk County, during June, 1923. He stated 
that the large bill was seen distinctly. One of these birds was noted 
at Omaha, May IS, 1926 (Letter of Information of the Nebr Omi. 
Urrion). Swenk considers this a fairly common species in all parts 
of Nebraska. A series of Nebraska skins recently examined by H. C. 
Oberholser were determined as interjusa. The birds occurring in 
northwestern Iowa probably ate of this race, but the Blackhawk 
County bird may have straggled north through the Mississippi River 
Valley, and nray have been caerulea. Rudolf Bennitt wrote that the 
latter form was the common one in eastern Missouri. Iowa specimens 
are greatly needed. 

Passerina cyanea (Linnaeus). Indigo Bunting 
A common summer resident, breeding in all parts of the state. 
It was reported as fairly common hr Emmet County (Wolden), and 
in Dickinson County (Roberts). 

Passerina amoena (Say). Lazuli Bunting 
Accidental. William Youngworth recorded (Wilson Bull., XLI, 
p. 190) the only Iowa observation, a male in full breeding plumage 
seen within the limits of Sioux City, Woodbury County, May 20, 
1929. This bunting was studied with 10-power glasses and its char- 
acteristic markings were noted. Youngworth was previously acquaint- 
ed with this species in North Dakota, and consequently feels sure 
of his identification. 

Spiza americana (Gmelm). Dickeissd 
A common summer resident, breeding in all parts of the state. 
There has been but little variation in numbers during the past sixty 
years. Allen (1868) recorded it as one of the most abundant birds 
in western Iowa. 

Hesperiphona vespertina vespertim (Cooper). 

Eastern Evening Grosbeak 

An irregular and rare winter visitor, most frequently reported from 
the northern part of the state. Spiker (1924) recorded a flock of 
five at Ottumwa, WapeUo County, April 24, 1911. Nauman reported 
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that he had s.een three in Keokuk County. Allcrl reported it as an 
uncommon winter visitor in Clayton County. 

On the basis of recoids included by Anderson (1907) and the 
numerous specimens, this bird must have occurred in southern Iowa 
in much greater numbers before 1900 than it does at the presait. 
A series of thirteen specimens was examined by J. Van T 3 me, who 
determined them all as ,vcspcrtina. One of them, a male. No. 12S9S, 
in the Dwight collection, American Museum of Natural History, was 
taken by Walter G. Savage at Hillsboio, Henry County, December 2, 
1898, J. T. Zimmer wrote that it was close to brooksi, but not quite 
typical of it. A male taken in Linn County during February, 1904, 
has a yellow frontal stripe measuring 6.5 mm. A male taken in John- 
son County during March, 1887, has a frontal stripe of 6.9 mm. In 
this respect both specimens approach brooksi. 

Carpodacus pmpmeus pmpureus (Gmelin). Eastern Purple Finch 

A fairly common migrant in the eastern part of the state and an 
uncommon migrant in the western part. It is an uncommon winter 
resident in the southern portion of Iowa and irregular or rare in the 
jiorth. Anderson (1907) recorded that a nest was found by David 
L. Savage near Salem, Henry County, June 2, 1892. This is the 
only breeding record. 

Pinicola emcleator leucura (Muller). Canadian Pine Grosbeak 

A very rare winter visitor. Anderson (1907) stated that it occa- 
sionally appeared as a straggler in winter. A summary of the county 
records that he listed is as follows: during the winter of 1878-79 a 
few small flocks were seen at Charles City, Floyd County (Keyes and 
Williams, 1889) ; three were seen by J. W. Lindley during the winter 
of 1883-84 in Mitchell County; Somes reported a few in winter in 
Webster County; Peck reported it as a rare autumn and spring 
visitor in Hardin County; Herbert Osborn recorded that one qjeci- 
men was taken at Ames, Story County, December 23, 1889; Giddings 
stated that on December 1, 1903 two males were shot at the mouth 
of the Maquoketa River, Jackson County, and that one of them was 
sent to him. 

DuMont (1931) recorded that Lester P. Fagen saw four or five 
of these birds in Polk County during the winter of 1904. Fenton 
(1923-24) stated that he observed a flock of eight at Charles City, 
Floyd County, January 5, 1918. Spiker (1926) recorded observe- 
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tions of single birds at Sioux City, Woodbury County, October 24 
and 31, and November 25, 1922. On November 2, 1924 a group 
of people from the Sioux City Bird Club observed a male north of 
Stone Park in Plymouth County (Wilson Bull., XXXVII, p. 41). 
Wolden reported it as a very rare winter visitor m Emmet County. 
Spiker listed it as rare in Chickasaw County. 

The only specimen is one in the Philadelphia Academy of Natural 
Sciences collected during the winter in Mitchell County. There is no 
further data. 

Leucosticte tephrocotis tephrocotis (Swainson). 

Gray-crowned Rosy Finch 

Accidental in Iowa. Anderson (1907) stated that the only defi- 
nite record he had found was that of D. H. Talbot, at Sioux City, 
who stated that in February, 1883 (an extremely cold month) sev- 
eral specimens were captured by boys in the western part of the city. 
Talbot described (Bull. Nuttall Orni. Club, VIII, pp. 240-242) in 
detail the breeding plumage of one of these birds which he kept in 
captivity. There are no specimens. 

Acanthis linaria Unarm (Linnaeus). Common Redpoll 
An irregular winter visitor, occasionally appearing in considerable 
numbers. All observers in the southern part of the state have re- 
ported it as rare. Wolden listed it as a common winter resident in 
Emmet Coimty. 

Acanthis linaria rostrata (Coues). Greater Redpoll 
A very rare winter straggler. J. H. Brown recorded (Iowa Orni., 
II, p. SO) that ha shot three Greater Redpolls at Iowa City, Johnson 
County, on January 11, 1896 and one on January 13. He believed 
them to be undoubtedly of this variety. There is a record in the 
files of the U. S. Biological Survey of nine specimens taken January 
18 and 2S, 1896 in Johnson County. They were determined as 
rostrata by A. K,. Fisher. The present location of these specimens 
is not known. 

Spinus pinus pinus (Wilson). Northwn Pine Siskin 
An uncommon and erratic migrant, and an irregular winter visitor, 
occasionally appearing in considerable numbers. There are several 
sporadic nesting records in Woodbury County. It was recorded by 



BIRDS OF IOWA 


143 


Roberts as a migrant only in Dickinson County. Spiker (1924) 
furnished the most southerly record, April 18, 1913 and March 24, 
1914 in Wapello County. Gabricison ( 1919) recorded that from May 13 
to 18, 1914 they were present by the thousands in Marshall County. 

The first Iowa breeding record was secured by W. J. Hayward at 
Sioux City, Woodbury County, April 13, 1914 (Wilson Bull., XXVI, 
p. 140). Mrs. Marie Dales found a nest in the same locality April 
3, 1926. A heavy storm blew it down before the eggs were laid. 
May 20, 1928, another nest was seen by Mrs. Dales at Sioux City. 
One young was successfully reared. Youngworth (1931) recorded 
that there had been several nesting records of the Siskin in Sioux 
City since 1926. 

Spinus tfistis tristis (Liimaeus). Eastern Goldfinch 
A fairly common permanent resident in the southern part of the 
•State, less numerous in the north. During the summer it is a very 
common breeding bird throughout the state. 

A small series of specimens from Woodbury County was examined 
by J. Van Tyne, who determined them all as tristis. V^th suffi- 
cient collecting, palUdus should be found as a migrant in the western 
part of the state. 

Loxia curvirostra pusilla Gloger. Red Crossbill 
An irregular winter and spring visitor occasionally appearing in 
small flocks in the northern part of the state, rare in the southern 
half. Spiker (1926) recorded that it was unusually common in 
Woodbury County during the winter of 1923-24. Widmann (1907) 
recorded that five specimens had been collected at Keokuk, Lee Coun- 
ty. Spiker (1924) listed it in Wapdlo County. Youngworth recorded 
(Iowa Bird Life, I, p. 47) two seen September 29, 1931, in Wood- 
bury County. 

On the basis of specimens examined, this race appears to visit 
Iowa less frequently than Bendire’s Crossbill, a Rocky Mormtain 
subspecies. Measurements of six specimens of pusiUa are as follows: 


County 

Date 


Sex 

Wing 

Tail Exposed Hd^tat 







culmen 

base 

Johnson 

Nov. 

26, 1887 

male 

86.4 

49.5 

15.0 

8.4 

Woodbury 

Oct. 

4, 1900 

male 

72.9 

45.0 

17.3 

8.6 

Dallas 

Mar. 

23, 1893 

female 

88 9 


17.1 

8.4 

Dallas 

Mar, 

23, 1893 

female 

85.6 

.... 

isa 

8.9 

Dallas 

Mar. 

23, 1895 

female 

833 

.... 

16.3 

8.9 

Johnson 

Nov. 

26, 1887 

female 

84.1 

473 

133 

7.9 
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Loma mvirostra bendhci Ridgway, Bendire’s Crossbill 
Twelve specimens of this Rocky Mountain form have been ex- 
ammed. Five were collected in Woodbmy County, Ihiee in Webster 
County, one in Poweshiek County, two in Johnson County, and one 
in Jackson County The lattei was taken at Sabula, the most east- 
erly town in Iowa. This would indicate a statewide distribution. 
Measurements of the twelve specimens of bendirci are as follows: 


County 

Date 


St\ 

Winpc 

Tail Exposed Height at 
culmen base 

Woodbmy 

ieh 

17, 1886 

male 

90 7 

SI 6 

18 S 

94 

Woodbury 

Feb 

17, 1886 

mile 

88 9 

32 6 

17 0 

86 

Webster 

Nov 

7, 1891 

mxle 

91 7 

34 4 

17 3 

99 

Webster 

Nov 

7, 1891 

mile 

88 9 

30 8 

17 3 

94 

Poweshiek 



, 

male 

914 

53 3 

17 3 

91 

Woodbury 

Feb 

17, 1886 

female 

87 9 

50 0 

19 8 

89 

Woodbury 

Feb 

17, 1886 

Itm lie 

83 8 

46 2 

17 3 


Woodbury 

Feb 

17, 1886 

-- 

86 4 

47 2 

18 5 

89 

Webster 

Nov 

7, 1891 

fcniaL 

88 9 

50 8 

16 8 

91 

Johnson 

Jan 

, 1889 

itmale 

92 2 

54 9 

175 

94 

Johnson 

Sov 

26, 1886 

temale 

84 8 

50 8 

170 

86 

Jackson 

— 

— , 

female 

83 8 

— 

160 

• - 


Loxia leticoptera Gmelin. White-winged Crossbill 

A raie winter visitor. A summary of the records listed by Ander- 
son (1907) is as follows: Guy C. Rich rqiorted it as an uncommon 
winter resident in Woodbury County; M. E. Halversen observed it 
during the fall of 1900 at Iowa Falls, Hardin County; one collected 
by C. K. Salisbury in Blackhawk County about 1902; George H. 
Berry secured one in Linn County during the winter of 1893; J. T. 
Paintin noted a flock that summered at Iowa City, Johnson County, 
in 1885; Walter G. Savage identified one that was shot in Van 
Buien County, about 1896; William Savage saw one in the same 
county in 1881; Lynds Jones reported it as a rare winter visitor 
in Poweshiek County; Herbert Osborn considered it rare at Ames, 
Story County; I. S. Tiostier reported it as an irregular winter 
visitor in Pottawattamie and Mills counties. 

Stephens (1920) recorded that small flocks of ei^t or ten ware 
seen each day by Miss Ada B. Wendell at Smithland, Woodbury 
County, from December 10, 1919 throughout the winter. DuMont 
(1931) stated that Lester P. Fagen had two records for Polk Coimty. 
Notes from the files of the U. S. Biological SurvQT are as follows: 
one was noted by C. K. Salisbury at Reinbeck, Grundy County, July 
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27, 1896; one was found dead by Leroy Titus Weeks at Emmetsburg, 
PaJo Alto County, November 27, 1920. Allert has a male in his 
collection taken at Giard, Clayton County, November 22, 1926. 

PipUo erythrophthalmus erytkropUuilmus{himsJi\i&) . Red-eyed Towhee 
A common migrant and a common summer resident throughout the 
state, somewhat less numerous as a breeder in north-central Iowa. 
Anderson (1907) listed several wintering records. It has recently 
been noted during the winter in Woodbury and Polk counties. 

Pipilo maculatus arcticus (Swainson) . Arctic Towhee 
An uncommon migrant in the Missouri River Valley region. The 
only Iowa records are from the northwestern corner of the state. 
Youngworth recorded (WUson Bull., XLIII, p. 223) a specimen col- 
lected in either Woodbury County, Iowa, or Union County, South 
Dakota, during the spring of 1931. He also recorded (Iowa Bird 
Life, II, p. 52) that October 18, 1928 was the latest date that he 
had observed this species at Sioux City. A male and a female in 
Yoimgworth’s collection were taken at Hinton, Plymouth County, 
October 9, 1931. A male in the T. C. Stephens collection was secured 
by Youngworth in Pl 3 Tnouth County. It was noted at Omaha, 
Nebraska, May 4, 1929 (Letter of Information of the Nebr. Orni. 
Union). 


Calamospiza mdanocorys Stejneger. Lark Bunting 

A rare and irregular migrant in the northwestern part of the state 
(Bennett). A summary of the records given by Anderson (1907) is 
as follows: Audubon recorded that Bell killed two of these birds on 
“Blackbird’s Hill,” Harrison County, May 13, 1843; John Krider 
collected two in Winnebago County during the spring of 1875; I. S. 
Trostler reported it as a scarce summer resideit in Pottawattamie 
County; George H, Berry shot two males in Sioux County during 
1890; Guy C. Rich collected a male near Sioux City, Woodbury 
County, June 6, 1897, and noted another May 21, 1901. 

Concerning the recent history of this bird, Walter W. Bennett 
wrote as follows: “From 1908 to 1925 there seemed to be none 
of them near Sioux City, Iowa, and I am told that their absence 
dated from about the nineties. Dr. Thomas S. Roberts thinks it 
reappeared in 1927, at least in Pipestone County, Minnesota, but 
my records indicate it began to be seen in the Sioux City area after 
May 17, 1925 when T. M. Murdoch and I saw one near Brown’s 
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Lake. It was found soon afterwards by E. A. Fields at Marcus, 
Cherokee County, and by other observers, although never more than 
two or three were seen at a time, none nesting.” 

Spurrdl recorded (Wilson BuU., XXXIII, p. 126) observations in 
Sac County, May 19, 1908 and May 9 and 22, 1914. A. B. Darling 
recorded {ibid, XXXIX, p. 170) one seen at Anthon, Woodbury 
County, June 5, 1927. Roberts slated {ibid, XL, p. SO) that large 
numbers were seen during the breeding season of 1927 at Gitchie 
Manito State Park, extreme northwestern Lyon County. Hendrickson 
reported that a few were observed in the same locality during the 
summer of 1928. The writer has seen no Iowa specimens. 

Passerculus sandwichensis savanna (Wilson). 

Eastern Savannah Sparrow 

A fairly common migrant in all parts of the state, reported by a 
few observers as a common migrant. Anderson (1907) listed re- 
ports of it as a summer resident in Woodbury, Polk, Poweshiek, Ma- 
haska, Decatur, Van Buren, and Jackson counties. It has recently 
been recorded as a breeder in the following localities: Chickasaw 
Coimty (Spiker); Hamilton County (DuMont); Dickinson County 
(Roberts). 

A small series of specimens from central Iowa was identified by 
H. C. Oberholser as typical savanna. 

Passerctdiis sandwickensis nevadensis Grinnell. 

Nevada Savannah Sparrow 

A rare migrant in Iowa. A single specimen, No. 22800 in the 
University of Iowa Museum, was secured by R. M. Anderson at 
Iowa City, Johnson County, May 13, 1901. This specimen was 
identified by H. C. Oberholser as alaudinus. He stated that it should 
be so-named because nevadensis is properly a ssmonym of alaudinus. 
Therefore nevadensis should disappear from the literature. However, 
the rearrangement of these names has not been approved by the 
A. O. U. Committee on Nomenclature, and until such a time as 
they are it se«ns advisable to follow the last Check-List. 

This subspecies has not heretofore been recorded from Iowa. 

Ammodramm savannarunu australis Maynard. 

Eastern Grasshopper Sparrow 

Some form of Grasshopper Sparrow is a common summer resident, 
breeding throughout the state. Anderson (1907) listed two specimens 
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as bimaculatm that were determined as perpaUidus = bimaculatus by 
Robert Ridgway. One of these specimens, a male, No. 22961 in 
the University of Iowa Museum, was collected by Anderson at Forest 
City, Winnebago County, June 3, 1893. It was recently esamined 
by J. Van Tyne who stated that while it was rather larger, in color 
it belonged definitely in their series of australis. The second speci- 
men, No. 22962 in the same collection, was taken by Anderson at 
Forest City, October S, 1894. Being in fall plumage and incom- 
parable with breeding specimens it was not identified by Van Tyne. 
A series of five adult males, one adult female, and two immature 
contained in the Museum of Zoology, Ann Arbor, Michigan, was se- 
cured by Ruthven and Peet during the summer of 1907 in Clay 
and Palo Alto counties. Van T 3 me wrote that these seemed to be 
attstralis, and that two were so identified by H. C. Oberholser. A 
spring adult. No. 1580 in the Coe College Museum, probably taken 
in Linn County, and a breeding male. No. 101 in the writer’s col- 
lection, which was secured in Polk County, June 6, 1932 were both 
identified by Van Tyue as australis. Both of these are identical in 
coloration with breeding males from Connecticut. 

There is a series of four specimens from Mitchell County, collected 
during July 29 and 30, and August 2, 1879, and three specimens 
from Dickinson County secured during July, 1881 now in the Philar 
delphia Academy of Natural Sciences. All ware collected by W. L. 
Abbott. Witmer Stone identified them all as perpaUidus=:bimaculatus. 
A male in the Dwight collection, American Museum of Natural His- 
tory, was taken by Walter G. Savage at Hillsboro, Henry County, 
April 26, 1895. It was identified by the writer as bimaculatus. Four 
specimens in the collection at Iowa State College, were taken by 
Charles Rollin Keyes at Des Moines, Polk County, during April, 
1884, ’85, and ’86. These were determined as bmactUatus by the 
writer. A male. No. 25184 in the University of Iowa Museum, was 
secured by L. L. Snyder at Iowa City, Johnson County, Aprfl 19, 
1917. It is definitdy bimaculatus. 

Ammodranms savannarum bimaadatus Swainsrm. 

Western Grasshoppo: Sparrow 

Apparently a common summer residait in various parts of Iowa. 
For a discussion of its distribution and abundance see “Eastern Grass- 
hoK>er Sparrow.” 
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Passerherbulus coMdacutus (Latham). Leconte’s Sparrow 
An uncommon migrant in all parts of the state. There are numer- 
ous specimens. There is no satisfactory evidence that it has ever 
bred in the state. This bird normally arrives during the last of 
March or early in April, or at least a month before the Nelson’s 
Sparrow, a species with which it may be confused 

Passerherbulus kensUmi henslowi (Audubon). 

Western Henslow’s Sparrow 

A fairly rare migrant. The only recent report of this bird during 
the summer was furnished by Spiker who reported it as rare in Chicka- 
saw County. The report by Fenton (1923-24) that it is a tolerably 
common summer resident throughout Floyd County must be considered 
as an exaggeration. There are no recent breeding records. 

Either this bird has been overlooked by present observers or it 
has decreased considerably in numbers during recent years. Anderson 
(1907) recorded it as a tolerably common summer resident and 
listed it from the following localities: western Iowa, less common 
than Grasshopper Sparrow (Allen, 1868); Decatur and Mahaska 
counties, common and breeding (Trippe, 1872) ; Grundy County, one 
nest, female shot in 1899 (Bingaman); Lee County, summer resi- 
dent (Fraeger and Currier) ; Linn County, tolerably common sununer 
readent, tm pairs breeding in 1900 (Berry); Poweshiek County, 
summer resident (Kelsey and Lynds Jones). 

There is a mounted specimen in the University of Iowa Museum, 
taken by Frank Bond at Tiffin, Johnson County. A juvenile col- 
lected by Ruthven in Clay County, August 29, 1907 is in the Mu- 
seum of Zoology, Ann Arbor, Michigan. 

Anmospiza caudacuta nelsoni (Allen). Nelson’s Sparrow 

Rqxjrted as a migrant only in Iowa. Anderson (1907) stated that 
Paul Bartsch took an adult male at Iowa City, Johnson County, 
October 12, 1894. A male and a female in the University of Iowa 
Museum, were collected by R. M. Anderson near Iowa City, May 27, 
1904. 

Bennett (1931) recorded it as a rare migrant in the Sioux City 
re&on, and mentioned that a specimen had been taken by Guy C. 
Rich. DuMont (1931) listed it as an uncommon migrant in Polk 
County. It was noted there once in the ^ring. May 27, 1929, and 
el^t fall records ranged from August 30 to October 18. The writ®: 
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observed one in Dallas County, June 12, 1928. The lateness of the 
date sugge.sted breeding, but no nest was found. Rosene foimd this 
bird in Boone County, May 15, 1933. A specimen in the museum 
of Iowa State Teachers College, was collected by C. W, Walters at 
Cedar Falls, Blackhawk County, May 21, 1900. 

It is the opinion of the writer that Nelson’s Sparrow is a regular 
and moderately common migrant through Iowa, and may be formd 
breeding. It is probably overlooked by most bird students because 
of its late date of arrival (usually after May 20), and because of its 
habit of remaining along the water’s edge in marshes and sloughs. 

Pooeceles gramineus gramincus (Gmelin). Eastern Vesper Sparrow 

A common migrant, a common summer resident in the northan 
half of the state, less numerous in the southern part. One bird 
was noted in Polk County during December, 1928. A small series 
of skins was examined by H. C. Oberholser who determined them 
as gramineus. 

Chondestes grammacus grammacus (Say). Eastern Lark Sparrow 

A common summer resident in the western two-thirds of the state, 
uncommon in the eastern portion. It was unrq)orted from a few 
of the heavily wooded localities in eastern and southeastern Iowa. 
y\ll specimens examined were referable to this race, although strigatus 
is a migrant through the Missouri River Valley. 

Jtinco hyemalis hyemalis (Linnaeus). Slate-colored Junco 

An abundant migrant and a conunon winter resident in all parts 
of the state. A large proportion of the migrant Juntos pass south 
of Iowa to winter, but flocks of considerable size remain, especially 
in the southern part. 

The writer has seen no Iowa specimen of Junco which was not 
dearly kyemaUs. There are numerous sight records rqjorted as 
“Montana Junco” which probably are based on pink-sided female 
hyemalis, and not the black-headed, brownish-backed Junco oreganm. 
A race of the latter spedes, Shufeldt’s Junco, /. o. skufddti Coale, 
has been recorded as a regular migrant in eastern Nebraska, with 
several records at Omaha. W. E. Praeger collected one on the Illinois 
side of the Mississippi River, across from Keokuk, December 16, 
1892. It was identifi^ at the American Museum of Natural History 
as skufeidd. 
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Spizella arborea arborea (Wilson). Eastern Tree Sparrow 
A common winter resident throughout the state. Twenty-three 
specimois, including eight from Sioux City, were identified by H. C. 
Oberholser as this subspecies. 

Spizella arborea ockracea Brewster. Western Tree Sparrow 
A fairly common migrant in all parts of Iowa. Twelve specimens 
examined by H. C. Oberholser and determined as ockracea, were se- 
cured in the following localities: Sioux City, Woodbury County, three 
males; Blue Lake, Monona County, one, sex not recorded; Jasper 
County, a female; Poweshiek County, two, sex not recorded; Iowa 
City, Johnson County, two males; Cedar Rapids, Linn County, two 
females; Giard, Clayton County, one male. This subspecies has not 
been recorded before from Iowa. 

Spizella passerim passerina (Bechstein). Eastern Chipping Sparrow 
A common summer resident, breeding throughout the state. It was 
r^orted by a few observers as abundant, 

Spizdla pallida (Swainson). Clay-colored Sparrow 
A fairly conunon migrant. Anderson (1907) listed it as a rare 
migrant in most localities in eastern Iowa, and tolerably common in 
the central and western part. He recorded breeding records for 
Winnebago, Kossuth, and Jackson counties. 

Allert reported it as a common migrant in Clayton County. Bennett 
and Youngworth noted it as a common migrant in the Sioux City 
region. A few observers reported it as rare. The only recent breed- 
ing record was furnished by F. L. R. Roberts who reported it as 
nesting at Estherville, Emmet County. Roberts (1932) recorded it 
as an abundant summer resident in Minnesota, breeding throughout 
that state. 

Spizella pttsiUa pusiUa (Wilson) . Eastern Fidd Sparrow 
A common summer resident, breeding in all parts of the state. 
There is one winter record reported from Polk County (DuMont, 
1931). 

Spkella pusilla arenacea Chadboume. Western Fidd Sparrow 
A migrant in Iowa. Three spedmens were identified by J. Van 
Tyne. These are: a male in Youngworth’s collection, secured by 
him in Woodbury County, April 17, 1931; a female. No. 1494 in 
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the Coe College Museum, taken by Kubichek at Amana, Iowa County, 
October 20, 1928; a female. No. S68 in Allert’s collection, secured 
by him at Giard, Clayton County, October IS, 1931. This is the 
first record of this subspecies in Iowa. 

Zonotrichia querula (Nuttall) . Harris’s Sparrow 
A common migrant in all parts of the state. Apparently this bird 
has become more numerous as a migrant in eastern Iowa since 1907. 
Anderson recorded it rare or irregular in the eastern third of the 
state. It was recently reported as a common migrant in Clayton 
County (Allert), Chickasaw County (Spiker), and Floyd County (Fen- 
ton). Pierce (1930) noted it as a fairly regular migrant in Buchanan 
County. Nauman reported it as a fairly common migrant in Keokuk 
County. All observers in the western two-thirds of the state rq)ort 
it as a common migrant. DuMont (1931) listed five winter dates for 
Polk County. Weir R. Mills noted one at Pierson, Woodbury County, 
December 27, 1927. Stephens (1918) listed several wintering rec- 
ords from Woodbuiy County. Youngworth (1931) noted one in 
the same locality, December 5, 1926. 

Zonotrichia leucophrys leucophrys (Forster). White-crowned Sparrow 
A fairly common migrant in all parts of the state. It appears 
in numbers about equal with Z, 1. gambeli, although the latter is 
somewhat more numerous in western Iowa. There are numerous 
specimens. 

Zonotrichia leucophrys gatnbeli (Nuttall). Gambel’s Sparrow 
A fairly common migrant, most numerous in the western part of 
the state. Anderson (1907) listed several specimois. I. S. Trostlo: 
considered it a common migrant in Pottawattamie and Mills counties. 
Roberts reported that at a banding station at Spirit Lake, Dickinson 
Coimty, more Gambel’s Sparrows than White-crowned Sparrows were 
takai. 

Zonotrichia albicoUis (Gmelin). White-throated Sparrow 
An abundant migrant throu^out the state. A single winter record 
is from Polk County. 

Passerella Uiaca iliaca (Merrem) . Eastern Fox Sparrow 
A common migrant in all parts of the state. One wintering record 
is from Polk County. 
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Melospiza Uncolni lincolni (Audubon). Lincoln’s Sparrow 
A common migrant in all portions ol Iowa. A casual occurrence of 
this bird was reported from Polk County December 26, 1926. 

Melospiza georgiam (Latham). Swamp Sparrow 
A common migrant throughout the slate. Anderson (1907) re- 
corded it as a rare summer resident in Dickinson, Kossuth, Winne- 
bago, Winneshiek, Boone, Jackson, Linn, and Lee counties. There 
are no recent rqsorts of breeding. Spurrell (1921) stated that it 
was a common migrant and breeder in Sac County, and that during 
the nesting season its dear song was a very pleasing feature of the 
marshes that it frequented. However, he did not mention the finding 
of any nests. Roberts (1932) recorded it as a common summer 
resident in all parts of Minnesota, therefore it might be found in 
northern Iowa. 

Melospiza melodia beata Bangs. Mississippi Song Sparrow 
A very common migrant, a summer resident, breeding throughout 
the state, except perhaps in the northwestern part. It is an uncom- 
mon permanent resident in the southern half of Iowa and it has 
been noted infrequently during the winter in the northern portion. 
It has not been determined whether the breeding bird in southern 
Iowa is actually a permanent resident or whether, during the winter, 
it is replaced by the migrant, jvddi. There is no evidence that the 
Eastern Song Sparrow, Melospiza m. melodia (Wilson), occuis in 
the state. 

As the result of a study of fifty-eight spedmens by H. C. Ober- 
holser, Roberts (1932) listed the breeding song sparrow in Minnesota 
as juddi. There appears to be no consideration given to beata, which, 
according to the A. 0. U. Check-List, 4th Edition, occupies the 
entire Mississippi Valley region. 

A series of skins was examined by J. Van Tyne who determined 
the six Iowa breeding birds as beata. These were taken in Alla- 
makee, Linn, Johnson, Iowa, and Marshall counties. Three others, 
not examined by Van Tyne, were identified by the writer as beata. 
They were from Johnson and Poweshiek counties. No breeding speci- 
mens were available from northern or western Iowa. When suffi- 
cient material is examined, juddi will probably be found as a breeder 
in these areas, at least in the northwestern part. Fall specimens were 
not determined by Van Tyne as the plumage at that time of year 
is considerably different from that of the breeding season. 
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Mclospiza tiidodia juddi Bibhup. DEkoia Song Sparrow 
A common migrant in all parts of Iowa, and probably a summer 
resident in the northwestern part. J. Van Tyne identified the fol- 
lowing specimens of juddi from Iowa: a male, March 27, 1932, Clay- 
ton County; a male, April 17, 1925, Linn County; a male, March 
27, 1902 Johnson County. A male taken at McCook Lake, Union 
County, South Dakota, April 16, 1931, was determined as juddi. 
Two specimens identified by the writer were collected by W. A. Willard 
in Jasper County, April 6, 1896. A specimen in the Stephens col- 
lection was secured by Arthur R. Abel at Sioux City, Woodbury 
County, May 4, 1918. It was identified by H. C. Oberholser as 
]uddi, which might be considered the breeding form in that area. 

Rhynchophaues mccowni (Lawrence). McCown’s Longspur 
Formerly a migrant. Anderson (1907) stated that 1. S. Trostler re- 
ported is as a common migrant in Pottawattamie County. Trostler 
said that he had identified specimens, which he had collected, to be 
McCown’s Longspur. Lynds Jones recorded (Wilson Bull., IV, p. 
27) that a flock of twenty was seen at Grinnell, Poweshiek County, 
March 3, 1887. Roberts (1932) recorded that it was once a com- 
mon summer resident along the southwestern border of Minnesota. 
It disappeared from there entirely about 1900. There are no Iowa 
specimens. 

Cdtcarius lapponicus lapponkus (Linnaeus). Lapland Longspur 
A common winter resident throughout the prairie regions of the 
slate. Frequently it has been noted in flocks containing several 
thousand birds. It has been reported as somewhat less numerous in 
northern Iowa during midwinter, and appearing in numbers during 
the migratory periods, November and March. No specimen of the 
Alaska Longspur, C. 1. alascensis Ridgway, has been found among 
the Iowa material. 

Cdcarius pktus (Swainson). Smith’s Longspur 
A somewhat rare and irregular late fall or early spring migrant, 
occasionally appearing in numbers. It has been noted during the 
winter in southern Iowa. There are a number of recent observations. 
DuMont (1931) recorded that there was a male and a female in 
the Keyes collection, Iowa State Collie, taken in Polk County, April 
18, 1885. A male in the University of Iowa Museum was taken at 
the same time. One in the museum at Iowa State Teachers College 
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was taken by Harry Fields at Cedar Falls, Blackhawk County, April 
22, 1899. Five specimens in the Coe College Museum were collected 
by Kubichek at Amana, Iowa County, during April, 1928 and 1929. 

Cdkarius otnatus (Townsend). Chestnut-collared Longspur 
A fairly rare migrant in the western part of the state. Anderson 
(1907) listed it from Howard, Linn, Van Buren, Poweshiek, Jeffer- 
son, Pottawattamie, and Winnebago counties. He stated that M. 
Earle Halverson shot one at Forest City, Winnebago County, in 1903. 

Lynds Jones recorded (Wilson Bull., IV, p. 27) that during 1887 
several hundred remained for several weeks at Grinnell, Poweshiek 
County. Spurrell (1919) recorded two seen at Wall Lake, Sac County, 
during the fall of 1912. Fenton (1923-24) recorded that a specimen 
taken at Charles City, Floyd County, and contamed in the Miles 
collection, was identified as this species by B. H. Bailey. Wolden 
reported that he observed a large fiock of these birds in Emmet 
County late in the winter of 1932-33. He wrote that he was able 
to make out the whitish throats and the dark breasts, although the 
birds were not in full breeding plumage. The writer has examined 
no Iowa specimens. 

Plectrophenax nivalis nivalis (Linnaeus) . Eastern Snow Bunting 
An uncommon and irregular winter visitor in the northern part 
of the state, rarely noted in the southern part. There are several 
specimens. 


HYPOTHETICAL LIST 

The eighteen q)ecies contained in this list have been placed here 
because of insufficient evidence for inclusion in the body of the paper. 
A few of these have been reported from adjoining states, and might 
be expected in Iowa. 

Family Anotidae 

Dendrocygna bicolor helva Wetmore and Peters. Fulvous Tree Duck 
F. L. R. Roberts recorded (Wilson Bull., XLIV, p. 180) that in 
the fall of 1931 a duck was shot by a Mr. Wmiddl of Estherville, 
which was probably this species. It was taken to F. P. Hopkins of 
Spirit Lake, who stated that it was shot from a tree; its legs were 
about twice as long as those of a teal, and blue-black in color; its 
bill was short, dark, and somewhat broad. The rest of the descrip- 
tion fitted this species. Unfortunately it was not preserved. 



BIRDS OF IOWA 


155 


Paul L. Errington reported that Frank Mamette had told him of 
watching a Fulvous Tree Duck on Spirit Lake, from a distance of 
only a few feet. Presumably this was about the same time as the 
occurrence mentioned above, although no date was noted. 

Roberts (1932) recorded a fidd identification of two seen in 
Lincoln County, Minnesota, by W. J. Breckenridge on May 24, 1929. 

Anas rubripes tristis Brewster. Common Black Duck 
All of the Black Duck records for Iowa were recorded by Ander- 
son (1907) as Anas obscura=A. r. tristis. .However, subsequent 
examination of several of the specimens listed by Anderson prove, 
in each case, that the bird is referable to A. r. rubripes. 

J. A. Allen (1868) recorded that the Black Duck was not un- 
common in summer in western Iowa, along the rivers and in the 
grassy ponds. It is possible that in earlier days the Black Duck 
occasionally bred, or at least was a summer resident, in the state. 
If that were true, certainly those birds would have been the Com- 
mon Black Duck. 

Mareca penelope (Linnaeus). European Widgeon 
This bird has been recorded from Mmnesota (1929 and 1931), 
Nebraska, Missouri, Illinois, and Wisconsin. It might be expected 
to occur here. 

Glaudonetta islandica (Gmelin). Barrow’s Golden-eye 
There is no satisfactory evidence for including this ^»ecies. An- 
derson (1907) recorded a specimen in the University of Iowa Mu- 
seum, taken by Robert E. Leach at Independence, October 11, 1892 
and identified by C. C. Nutting. A recent examination has shown 
this to be a female G. clangula americana. Anderson listed sevaal 
field observations none of which were sufficiently satisfactory to 
establish a record. 

Roberts (1932) recorded that the specimen from Fillmore County, 
Minnesota, listed by Hatch (Birds of Minn., 1892) proved to be 
G. c. americana. 

Family Raliidae 

lonorras martinica (Linnaeus). Purple Gallinule 
Anderson (1907) stated that it was listed by J. A. AH®, and that 
John Krider found it breeding in Iowa. A specimen tak® by 
Morton E, Peck in Blackhawk County was listed. Peck recently 
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wrote that this bird was observed, not collected. He stated that he 
did not doubt the correctness of the identification. 

Family Scolopacidae 

Numcnius americanus occidentalis Woodhouse. Northern Curlew 
H. C. Oberholser recorded (Auk, XXXV, p. 194) two Iowa speci- 
mens as referable to this poorly defined subspecies. One specimen 
had no more definite locality than “Iowa,” the other was from Chari- 
ton, Lucas County, March 21, — . Oberholser wrote that he had been 
unable to trace the location of these two specimens. 

Calidris camitus rufus (Wilson). American Knot 
Anderson (1907) placed this bird in his hypothetical list. It was 
listed by J. A, Allen, and John Krider stated that he had found it 
during May in northern Iowa. It has occurred in all the states 
surrounding Iowa and might be collected here. 

Family Pholaropodidae 

P/talaropus fulicar'm (Linnaeus) . Red Phalarope 
This species was listed by J. A. Allen (White’s Geol. of Iowa, 1870). 
Anderson (1907) listed a report by George H. Berry from Sioux 
County. There are no Iowa specimens. T. C. Stephens recorded 
(Wilson Bull., XXVIII, p. 92) a specimen taken in Union County, 
South Dakota, November 28, 1912. It was secured but a few 
miles west of Sioux City, Iowa. 

Family Strigidae 

Surnia uMa caparoch (Miiller) . American Hawk Owl 
Anderson (1907) listed it on the basis of a statement by George 
H. Berry that he had taken one specimen in Iowa, and had observed 
one in December, 1903, near Cedar Rapids, Linn County. The latter 
was not secured. The writer has been unable to find a specimen. 

Cryptoglam junerea richardsoni (Bonaparte). Richardson’s Owl 
This ^ecies was placed in the hypothetical list by Anderson (1907). 
He stated that it had been reported from Linn and Webster coun- 
ties, but that no specimens had been taken. 

Family Turdidae 

HylocicMa fuscescens fusccscens (Stephens). Veery 
All records of HylocicMa fuscescens in Iowa were referred to this 
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race by Anderson (1907), and salkicola was placed in his hypo- 
thetical list. A recent study of specimens shows that the opposite 
is true. Certain specimens appear to be more or less intermediate. 
A typical example of fuscesccns might be taken. 

Myadestes townscndi (Audubon). Townsoid’s Solitaire 
Anderson (1907) placed this bird in his hypothetical list. He 
noted occurrences in Illinois and Nebraska, but none in Iowa. Roberts 
(1932) recorded three occurrences in Minnesota, one of them being 
of a male taken by G. H. Leudtke eight miles southeast of Fair- 
mont, Martin County, November 30, 1916. This locality is but a 
few miles from the Iowa line. One was seen at Omaha, Nebraska, 
March 4, 1926 (Letter of Information of the Nebr. Orni. Union). 

Family Loniidae 

Lanius ludovkianus excubitorides Swainson. White-rumped Shrike 
The records of Lanfus ludovkianus as recorded by Anderson (1907) 
were somewhat confused. Migrans had been described but a few 
years before. It is doubtful now how many of those records re- 
ferred to excubitorides. Specimens recently examined all proved to 
be wigrans. No specimens of excubitorides have been found. 

Family Fringillidae 

Hedymdes melanocepkalus papago Oberholser. 

Rocky Mountain Grosbeak 

Anderson (1907) included this bird in his hypothetical list and 
stated that it had been reported in Nebraska during migration east 
rarely to Omaha. One was reported from there May 17, 1930 (Let- 
ter of Information of the Nebr. Orni. Union). It appears to be ex- 
tmiding its range eastward in South Dakota, Youngworth having found 
it breeding in Yankton County, in that state, July 6, 1931. 

Acanihis Unarm holbodli (Brehm). Holbodl’s Redpoll 
H. C. Oberholser wrote that five specimens were taken in Johnson 
County, January 18 and 25, 1896. They weare identified by A. K. 
Fidier. These specimens cannot now be found. 

Ammodramus bairdi (Audubon). Baird’s Sparrow 
Anderson (1907) included this species on the basis of observations 
in Poweshiek County by Kelsey and Jones, and in Pottawattamie 
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County by Trostler. Recently it has been reported as observed in 
Polk County and in the Sioux City region. There are no specimens. 

AimophUa aestivalis bachtnani (Audubon). Bachman’s Sparrow 
Keyes and William-s (1889) listed this species upon the record of 
a set of eggs taken near Des Moines, Polk County, June 2, 1884. 
The bird was seen twice but was not secured. Anderson (1907) placed 
this species in his hypothetical list. 

Junco oreganus shujeldti Coale. Shufeldt’s Junco 
To this species all of the reports of “Montana Junco” should 
probably be referred. A specimen was collected by W. E. Praeger 
in Illinois, opposite Keokuk. It is reported as a regular migrant 
in eastern Nebraska. 


APPENDIX 

This appendix contains thirteen species that were included in An- 
derson’s “Birds of Iowa,” but which are not contained in the present 
list. A statement concerning the reasons for removal is given for 
each species. Four others recently reported in Iowa are placed in 
this appendix. 

Ixobrychus neoxems (Cory). Cory^s Least Bittern 
One was reported by Mary L. Bailey at Spirit Lake, Dickinson 
County, August 23, 1930. This alleged ^ecies is now regarded as a 
melanistic phase of Ixobrychus exSis. 

Plegadis fakinellus falcineUus (Linnaeus). Eastern Glossy Ibis 
Of the two specimens listed by Anderson the one from Boone 
County cannot be found, and the one from Woodbury County was. 
actually taken in Nebraska. It is in juvenal plumage, and prob- 
ably is P. guarauna. 

Branta canadensis minima Ridgway. Cackling Goose 
This name is given to the Pacific coast sub^ecies, the smallest 
Branta canadensis occurring in the Mississippi Valley being known 
now as Hutchins’s Goose, B. c. hutcMnn (Richardson). 

Brania bemicla krota (Muller). American Brant 
There are a number of observations, in each instance unsupported 
by specimens. Undoubtedly, some of these refer to Branta c. kutcMnsi. 
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Chen hyperborea atlanika Kennard. Greater Snow Goose 
According to the A. O. U. Check-List, 4th Edition, the wintering 
and migrating range of this subspecies is along the Atlantic coast, 
with no records from the Mississippi Valley region. The extreme 
differences in size shown in a series of seventy-eight specimens ex- 
amined by Anderson must now be considered as individual variation 
in Chen h. hyperborea. 

Astur airicapSkis striatuhis Ridgway. Western Goshawk 
B. H. Bailey recorded (Auk, XVIII, pp. 336-337) that two gos- 
hawks which were captured in Linn and Johnson counties were re- 
ferable to this form. Recent examination of these specimens has 
proved them to be ^4. a. atricapiUus, in a slightly juvenal plumage. 

Buteo platypterus iowensis Bailey. Iowa Broad-winged Hawk 
B. H. Bailey described (Auk, XXXIV, pp. 73-75) this alleged 
subspecies on the basis of specimens from Linn and Polk counties. 
These are now regarded as melanistic examples of B. p. platypterus. 

Asturina plagiata plagiata Schlegel. Mexican Goshawk 
Walter G. Savage recorded (Iowa Orni., I, p. 89) the capture 
of a female in Van Buren County, May 25, 1895. A painting, pre- 
sumably of this bird, done by William Savage, is contained in the 
Iowa Historical Museum, Des Moines. The artist’s inscription is 
“Gray Star Buzzard, Iowa, Wm. Savage.” This painting was re- 
cently seen, and it proved to be one of a juvenal Broad-winged Hawk. 

CaUipepla squamata Brewster. Scaled Quail 
Anderson (1907) included the record of one that was shot at 
Tabor, Fremont Coimty, May 2, 1889. This must be considered as 
the reo^ture of an escaped caged bird. 

Ckaradrius melodus ctcumcincta Ridgway. Belted Piping Plover 
It is now considered as being the same as Charadrius melodus. 

Catoptrophorus seimpalmatus semipedmatus (Gmelin). Eastern Wiliet 
There are no specimens of this Atlantic coast form. The early rec- 
ords of Catoptrophorus semipatmatus in Iowa were all recorded as 
the binominal, inomatus not having been described until 1887. 



160 


IOWA STUDIES IN NATURAL HISTORY 


Larm atricUla Linnaeus. Laughing Gull 
There are no specimens. It is piobable that first year examples 
of Larus pipixcan, in which the primaries are black, have been con- 
fused with this species. 

Columbigallina passerina (Linnaeus). Ground Dove 
aifford H. Pangburn recorded (Auk, XXXIX, p. 566) an obser- 
vation of one at Des Moines, Polk County, June 10, 1922. The 
specimen was not taken. 

Chordeiles minor henryi Cassin. Western Nighthawk 
No specimens have been found that were refeiable to this race. 
Probably the field observations referred to Sennett’s Nighthawk. The 
range of the bird now considered as henryi is in the Arizona and 
New Mexico region, the area to the north being occupied by howelli. 

Dryobates villosus septenirionalis (Nuttall). 

Northern Hairy Woodpecker 

Anderson (1907) included this bird on the basis of eight specimens 
from Sioux City, Woodbury County, taken during December, 1884. 
These specimais were recently examined by H. C. Oberholser who 
considered them vtUosus, 

Empidonax trailU alnorum Brewster. Alder Flycatcher 
It is now considered as being the same as E. t, traUli, However, 
the common name “Alder Flycatcher” has been given to the latter. 

Sialia numcana bairdi Ridgway. Chestnut-backed Bluebiid 
It was included by Anderson (1907) on the basis of two sight 
records. There are no specimens. 
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formosus 128 

Philadelphia 130 

Oriole, Baltimore 136 

Orchard 136 

Osprey 53 

Otocoris alpestris alpcstris 96 

alpestiis hoyti 96 

alpestris Icucolacma 97 

alpestris praticola 97 

Otus asio aikeni 82 

asio naevius 82 

Owl, Aiken’s Screech 12,82 

American Hawk 156 

Arctic Homed 12,82 

Bam 81 

Eastern Screech 82 

Great Gray 86 

Great Horned 85 

Long-eared 87 

Minnesota Barred 80 

Montana Homed 85 

Northern Barred 85 

Richardson’s ^.7,156 

Saw-whet 87 

Short-eared 87 

Snowy 84 

Western Burrowing 10, 11, 8-1 

Oxyechus vodferus vodferus 65 

Pandion haliaetus carolinensis 53 

Parabuteo unidnetus harrisi 52 

Paroquet, Louisiana 81 

Partridge, European 10,57 

Hungarian 57 

Passerculus sandwichensis alaudinus 146 

sandwichensis nevadensis 146 

sandwichensis savanna 146 


Passer domes! icus domcbticub--,... 132 

Pasbcrclla iliaca iliaca ISl 

Passerherbulus taudaculus 148 

hcnslow'i hcnslowd 148 

Passcrina amoena 140 

cyanca 140 

Pediocctes phasianellub campcbtris- 57 

Pelecanus er> throrhynchos 20 

fuscus 21 

occidentalib Occident alis 21 

Pelican, Eabtern Brown 21 

White 20 

Pclidna alpina bakhalina 70 

Penthestes atricapillus atricapillus- 100 

atricapillus beptentrionalib 101 

carolinensis carolinensis 102 

Petrochelidon albifrons albifrons— 98 

Pewce, Eastern Wood 95 

Phacopus borealis 67 

hudsonicub 67 

Phalacrocorax auritus auritus 21 

Phalacnoptilus nuttalli nuttalli 88 

Phalaropc, Northern 75 

Red 6, 156 

Wilson’s 10, 75 

Phalaropub fulicarius 156 

Phasianub colchicus torquatu'* 58 

Pheasant, Ring-necked 10,58 

Philohcla minor 66 

Phoebe, Eastern 94 

Say’s 94 

Pica pica hudsonia 98 

Picoidcb arcticus 92 

Pigeon, Passenger 10,80 

Pinicola cnucleator Icucura 141 

Pintail, American 34 

Pipilo erythrophthalmub 

crythrophthalmus 145 

maculatus arcticus 145 

Pipit, American 114 

Sprague’s 114 

Piranga erythromelas 138 

rubra Jiibra 138 

Pisobia bairdi 70 

iusdeolUb 69 

melanotos 69 

minutilla 70 

Plectrophenax mvalis nivalis 1S4 

Plcgadis autumnalis 27 

faldncllus faldnellus 27,158 

guarauna 27,158 

Plover, American Golden 65 

Belted Piping 64,159 

Black-bellied 65 

Piping 64 

Ring-necked 64 

Semipalmated 64 

Upland 10, 68 

Pluvialis dominica dominica 65 


Podilymbus podiceps podiceps 20 
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Polioptila caerulea caenilea 113 

Pooecetes gramincus gramineus — 149 

Poor-will, NuttalPs 88 

Porzana Carolina 62 

Prairie Chicken, Greater 10,56 

Progne subis subis 98 

Protonotaria dtrea 119 

Quail, Bob-white 58 

Scaled 159 

Querquedula cyanoptera 35 

discors 35 

Quiscalus quiscula aeneus 137 

Rail, Black 63 

]^ng 61 

Virginia 61 

Yellow 62 

Rallus elegans elegans 61 

limicola limicola 61 

Recurvirostra americana 74 

Redhead 37 

Redpoll, Common 142 

Greater 142 

HolboeU^s 157 

Redstart, American 132 

Regulus satrapa satrapa 113 

Richmondena cardinaUs cardinalis. 138 

Riparia riparia riparia 97 

Rissa tridactyla tridactyla 77 

Robin, Eastern 110 

Rhyndiophanes mccowni 153 

Salpinctes obsoletus obsoletus 107 

Sanderling 74 

Sandpiper, Baird’s 70 

Buff-breasted 72 

Eastern Solitary 68 

Least 70 

Pectoral 69 

Purple 6 

Red-backed 70 

Semipalmated 72 

Spotted 68 

Stilt 71 

Western 72 

White-rumped 69 

Sapsucker, Yellow-bellied 91 

Sayomis phoebe 94 

saya saya 94 

Scotiaptex nebulosa ncbulosa 86 

Scoter, American 43 

Surf 42 

White-winged 41 

Seiurus aurocapillus 127 

motadlla 128 

noveboracensis notabilis 128 

noveboracensis noveboracensis - 127 

Setophaga ruticilla 132 

Shoveller 36 


Shrike, Migrant 116 

Northern US 

Northwestern 12, US 

White-rumped 116,157 

Sialia mexicana bairdi 160 

sialis sialis 112 

Siskin, Northern Pine 142 

Sitta canadensis 104 

carolinensis carolinensis 104 

Snipe, Jack 66 

Wilson’s 66 

Solitaire, Townsend’s 157 

Somatcria mollissima dresseri 41 

spectabilis 41 

Sora 62 

Sparrow, Bachman’s 158 

Baird’s 7, 157 

Clay-colored 150 

Dakota Song 12, 153 

Eastern Chipping 150 

Eastern Field ISO 

Eastern Fox 151 

Eastern Grasshopper 146 

Eastern Lark 149 

Eastern Savannah 146 

Eastern Song 152 

Eastern Tree ISO 

Eastern Vesper 149 

English 10, 132 

Gambel’s 151 

Harris’s ISI 

House 132 

Leconte’s 148 

Lincoln’s 152 

Mississippi Song 152 

Nelson’s 148 

Nevada Savannah 12,146 

Swamp 152 

Western Field 12,150 

Western Grasshopper 147 

Western Henslow’s 10,148 

Western Tree 150 

White-crowned 151 

White-throated 151 

Speotyto cunicularia hypugaea 84 

Sphyrapicus varius varius 91 

Spinus pinus pinus 142 

tristis pallidus 143 

tristis tristis 143 

Spiza americana 140 

Spizella arborea arborea 150 

arborea ochracea — x 150 

passerina passerina 150 

pusilla arenacea 150 

pusilla pusilla 150 

Spatula clypeata 36 

Squatarola squatarola 65 

Starling 11,116 

Steganopus tricolor 75 


Stelgidopteryx ruficollis serripennis- 97 
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Stercoraiius lonijicaudus 76 

parasiticus 75 

Sterna antillaium antillarum 78 

forsteri 77 

hiiundo hirundo 77 

Stilt, Black-necked 75 

Strix varia brunnescens 86 

varia varia 85 

Stumella magna magna 133 

neglecta 133 

Sturnus vulgaris vulgans 116 

Surnia ulula caparoch 156 

Swallow, Bank 97 

Barn 97 

Northern Chff 98 

Rough-winged 97 

Tree 97 

Swan, Tiumpter 10,28 

WhistUng 27 

Swift, Chimney 89 

Tanager, Scarlet 138 

Summer 138 

Teal, Blue-winged 35 

Cinnamon 35 

Green-winged 34 

Telmatodytes palubtris dissaeptus. 107 

Tein, Black 78 

Caspian 78 

Common 77 

Forster’s 77 

Gull-biUed 7 

Least 78 

Marsh 6 

Thrasher, Brown 110 

Thrush, Eastern Hermit 110 

Gray-checked 111 

Olive-backed 111 

Russet-backed 111 

Varied 7 

Willow 112 

Thiyomanes bewdcki bewicki 105 

Thryothorus ludovidanus 

ludovidanus 106 

Titmouse, Tufted 11,105 

Tetanus flavipes 69 

melanoleucus 69 

Towhee, Arctic 145 

Red-eyed 145 

Toxostoma rufum 110 

Tringa solitaria solitaria 68 

Tro^od 5 des aedon aedon 105 

aSdon parkmani 104 

Tryngites subruficollis 72 

Turdus migratorius migratorius 110 

Turkey, Eastern 10,58 

Turnstone, Ruddy 65 

Tympanuchus cupido americanus^. 56 

Tyrannus tyraimus 93 

verticalis 93 


T>to alba pratincoLi 81 

Uiia lomvia lomvia 78 

Veery 112,156 

Vermivoia celata celita 121 

chrysoptera 120 

peregrina 121 

pinus 121 

ruficapilU ruficapilla 121 

Vhco belli belli 118 

flavifrons 118 

gilvus gilvus 119 

griscus giiseus 117 

oUvaceus 118 

philadclphicus 118 

solitaiius solitanus 118 

VLreo, Bell’s 118 

Blue-headed 118 

Philadelphia 118 

Red-eyed 118 

Warbling 119 

White-eyed 117 

Yellow-throated 118 

Vulture, Turkey 44 

Black 44 

Warbler, Bay-breasted 125 

Black and White 119 

Blackburnian 124 

Black-poll 126 

Black-throated Blue 122 

Black-throated Green 123 

Blue-winged 121 

Canada 131 

Cape May 122 

Cerulean 123 

Chestnut-sided 12*? 

Connecticut 129 

Eastern Yellow 122 

Golden-winged 120 

Hooded 131 

Kentucky 128 

Magnolia 122 

Mourning 130 

Myrtle 123 

Na^ville 121 

Northern Paiula 122 

Northern Pine 126 

Northern Prairie 126 

Oiangc-crowmed 121 

Prothonotary 9,11,119 

Sycamore 124 

Tennessee 121 

Western Palm 127 

Wilson’s 131 

Worm-eating 120 

Water-Thrush, Grinnell’s 128 

Louisiana 128 

Northern 127 
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Water-Turkey 21 

Waxwing, Bohemian 114 

Cedar IIS 

Whip-poor-will, Eastern 87 

Willett, Eastern - 09, 159 

Western 69 

Wilsonia canadensis 131 

dtrina 131 

pusilla pusilla 131 

Woodcock, American 10,66 

Woodpecker, Arctic Three-toed — 92 

Eastern Hairy 92 

Lewj[s*s 91 

Northern Downey 92 

Northern Hairy 92, 160 

Northern Pileated 10,90 

Red-bellied 11,91 

Red-headed 91 

Wren, Bewick’s 105 

Carolina 9,11,106 


Common Rock 107 

Eastern House 104 

Eastern Winter 105 

Prairie Marsh 107 

Short-billed 10, 107 

Western House 104 

Xanthocephalus xanthocephalus — 133 
Xema sabini 77 

Yellow-legs, Greater 69 

Lesser 69 

Yellow-throat, Northern IHO 

Zenaidura macroura carolinensis 79 

macroura marginella 79 

Zonotrichia albicoUis 151 

leucophrys gambeli 151 

leucophrys leucophrys 151 

querula Ifl 





